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APPENDIX 1

Monitoring Well Logs



Havertown PCP Site
Project 86021

Monitoring Well CW-1D

Field
VGA Well

Depth Below Blow Analysis Construction USCS*
irgund Surface Counts (ppm) Information ' Symbol : Description

Locking cap
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ŜJS! Fill
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?:>/d'?; Fill
i*J-"VO-*-!* JjL

^̂..ĝ'î  SM

Sâ Ŝ-
<î  *̂ *̂  -Vl / CM.r̂ _«̂ >yt ." t ornJP_/_*r ̂*ĵ

Moderate yellowish-brown to dusky
yellowish-brown, fine to medium-
grained SAND, fine cinders and
wood fragments, weathered, moist
to very moist, FILL.

Dark yellowish-orange to light
brown (5/6) , very fine to fine-
grained SILTY SAND, highly
micaceous, highly weathered,
little very coarse-grained sand,
moist to very moist, evidence of

rTjJjX*̂ ,1 ML-SM foliation, micaceous saprolite.

v'<.''-r̂",'J ^̂
v<H'jSS? ML
£££%; ML"E
?ĵ î fj CL
Ti'ŷ  SM7V?Tr? 7'*7 \\"'J
fc?̂ £j| SM
U*̂ *̂ 7i
i^tr* • '»* OMJ;- V-̂ -j? SM

;̂>''<r*,"':

UB̂ AA; sp

''•̂2 **-̂ '/T̂-.;' SM
***.*i* rr**

M

grainea BJ.L.II OAWU, nigniv rait;a
ceousr highly weathered, little
schist fragments, moist, foliation
dipping 49s, very highly weathered
biotite-muscovite schist saprolite.

,, _ _ ^ , s r Silvery dark gray weathered
(277.2) C Bentonite slurry • m//rss~/sJj yellowish-orange, hard, biotite-

K • /̂Ĵ sZ's muscovite SCHIST, foliated,
„ 4" diameter core hole • m̂ ^̂ ^ bedrock.

331 — g ————
(274.2) I

Vertical Scale: 1" = 6'

Continued on next page



Havertown PCP Site
Project 86021

Monitoring Well CK-ID (cont'd)

Field
VGA Well

Below Blow Analysis Construction
ground Surface Counts (ppm) Information Description

33' R ———
(274.2) °

K 4" diameter core-
36' — k°le

C
(271.2) 0 Bentonite slurry

R
E
D NA

Grade 1 Morie sand

Silvery dark gray weathered
yellowish-orange, bard, biotite-
muscovite SCHIST, foliated,
bedrock.

f•/ 'i
If'

pack
42' -
(265.2)

2" ID Sch. 40 flush-
joint 0.020" slotted

48' " PVC well screen
(259.2)

51.3f-
255.9)

Vertical Scale: 1" = 6'

Total Depth of Well: 51.3f Elevation Ground Surface: 307.2'
Bedrock Elevation: 278.41 SWL Elevation (3/17/88): 299.03'
Borehole Diameter: 10"/4lt Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 265.91 - 255.91 Drilling Began: 2/3/88
Elevation Top of Casing: 308.80* Drilling Completed: 2/8/88

*Unified Soil Classification System
VR. - Not Analyzed
B - Background

J307.2) elevation relative to mean sea level

a



Havertown PCP Site
Project 86021

Monitoring Well CW-1I

Field
VGA Hell

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Syaibol Description

01 " B
(307.3) L

A
N NA
K

6' ~
(301.3)

121 -
(295.3)

18' -
(289.3)

241 -
(283.S)

28.51 -
(278.8)

Bentonite/cement
slurry

10" diameter
borehole «

2" ID Sch. 40
flush-joint PVC
riser pipe

Bentonite pellets

Grade 1 Morie

2" ID Sch. 40
flush- joint 0.020"
slotted PVC well
screen
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ĵ k̂;

P'%'-

|̂

V̂
' '"•• *.
1 •' \ t '
' '• •'• '.
• "'•*' :
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ii%fi'.jL5 T-Hi Moderate yellowish-brown to dusky
•1&/&" rtnT yellowish-brown, fine to medium-
•̂•••>£f:f; *111 grained SAND, fine cinders and
v«9f>.;̂ jt Fill wood fragments, weathered, moist
***»''-•—- to very moist. FILL.
£=££# Fill
'̂9?S KL
T̂ fei? SM
Sî J ML
r-iiJr*̂ .-*; CM Dark yellowish-orange to light
uS*;O SM Brown (5/6), very fine to flne-
Ẑ.̂ rA grained SILTY SAND, highly
T̂V;x" ML-SM micaceous, highly weathered,
*̂-iS little very coarse-grained sand.
.tô X moist to very moist, evidence of
'f*'™rr*Z SM foliation, micaceous saprolite.
'&*̂4 M̂
'&'£& ML-SM
W"i'iLV „.wian) CL
•fŷ K SMiis ? j
rc-ty*̂ ;' SM |_-. — . - . ^
;••"-*- '•- \'"î,:̂,̂*-t Brownish-black, fine to medium-
•ti'-Ti'1'"' SM grained SILTY SAND, highly mica-
'i'."''̂'- ceous, highly weathered, little
;iC<"-»* schist fragments, moist, foliatioi
,,:O.l:7r.: dipping 49° , very highly weather*ar
•$'A:$fj$ gp biotite-muscovite schist saprolite

;rjtrr5f
••i**-4'" {«'
•Tf'\.'7̂,'
' t**sî ('•*;ir.'̂ %' SM
It^V^tT1* •
.̂̂ gt.X?.'

' Vertical Scale: 1" = 61

Total Depth of Well: 28.0' • Elevation Ground Surface: 307.31
Bedrock Elevation: — SWL Elevation (3/17/88): 299.051
Borehole Diameter: 10M Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 289.31 - 279.31 Drilling Began: 2/10/88
Elevation Top of Casing: 308.821 Drilling Completed: 2/10/88

*Unified Soil Classification System
Not Analyzed
(307.3) elevation relative to mean sea level

AR30Qi*2l
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Havertown PCP Site
Project 86021

Monitoring Well CW-1S

Field
VOA Well ^ i ---" *••-

Below Blow Analysis Construction - n • »
round Surface Counts (ppm) Information .~ " " " Symbol Description

0 B
(307.4)

A
N
K

§
6' -
(301.4)

Locking cap
6" ID steel protector I
pipe
Antipercolation collar IT

Bentonite/cement slurry

Bentonite pellets
NA

10" diameter borehole

2" ID Sch. 40 flush-
joint PVC well screen

Grade 1 Morie sand
pack

1
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• - -* J "*,

..'I'--

"""*»•

•?:-•.*'.

Li'?"Y5*V Fill Moderate yellowish-brown to dusky
•••viV-.V- Fill yellowish-brown, fine to medium-
•ry'.v/'-y? Fill grained SAND, fine cinders and wood
iir:V* EMI-I fragments, weathered, moist to very
'iV-̂ -y rili moist, FILL.
::r;%U>j Fil1
[>rS5i ̂iw*.*.>v'**r CM
y"*̂ - ̂ * Dark yellowish-orange to light brown
S3£?£r Mk (5/6) , very fine to fine-grained
Mf.̂ /̂ V SILTY SAND, highly micaceous, highly
3Z3L.*?'' SM weathered, little very coarse-grained
irr* '?•**- sand, noLst to very mnist, pvinenrp
^̂ r̂  m qM of foliation, micaceous saprolite.

5&?~; SM
•52j1-£*î /' MT

(f̂ Ŝ- ML-SM
vrfc-ivi' CL
î r|LfM

(295.4)

16.21-

Vertical Scale: 1" = 61

Total Depth of Well: 16.21 Elevation"Ground Surface: 307.41
Bedrock Elevation: -- SWL Elevation (3/17/88): 299.481
Borehole Diameter: 10" Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 301.2 - 291.21 Drilling Began: 2/11/88
Elevation Top of Casing: 309.04' Drilling Completed: 2/11/88

*Unified Soil Classification System
A - Not Analyzed

(307.4) elevation relative to mean sea level



Havertown PCP Site
Project 86021

Monitoring Well CW-2D

Field
VOA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol _ Description

Locking cap

O1 —
(305.8)

61 —
(299.8)

121 -
(293.8)

18' —
I (287.8)

34. - 1H/3-
(281.8) a™/5''

100/6" B
30' - J5
(275.8) 100/6"

100/4"

100/1"

1

Antipercolation collar
17

B Bentonite/cement slurry

B
10" diameter borehole

3.5

10

_2_
B

4

B

- 2" ID Sch. 40 flush-
1 -joint PVC riser pipe

B

B

B

B

B

B
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4" diameter core hole
NA Bentonite slurry
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• • *.v

1 .'4

'̂•i-
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•̂  •!"'
?' f*.
**.•.'*K"--
•*X'
K*N

?ii
'•**.\

v . '*

"ff ' •£y
?.;f

"?S:
:v£
' V' *

.'A* IA.-*:*
'*vk

?>^

*;•*•>-'; Dark yellowish-brown to moderate
VV-.*T -.,, reddish-brown, very fine-grained
-*.;.*,,;: Fil1 SILTY SAND, trace pebbles, cinders.
-r)'«Yi". and limestone fragments, moist to
.'i.V̂'.- dry to moist, FILL.

*7.>/.*- Light brown (SYR 5/4) to moderate
';.̂27L*f' SM brown, very fine-grained SILTY
:*:-»-̂ -; SAND, micaceous, highly weathered,
:?>r-*; little 1/2" highly weathered
••"-'•"t--* schist fragmentsi remnant highly •
•fri,'.".'i weathered foliation dipping 2Cr
»fi-̂ :.-, between 91 and 101, moist to dry
>.r.-;i to moist, micaceous saprolite.

S§ SMY-"** ''*"'•
£$>?. SP

til
?s-'?§£ sp ^
T*ti;v""<i ^̂
'..••;-'.̂-V'' Light medium brown (5/6) and medium
.̂.•̂ i- « 2r̂ T' fine to medium-grained SILTY..*.. •.,-**-/. SAND, highly micaceous, highly
*.;<*".. 5 weathered, little biotite schist
vv-v.v^' fragments, remnant foliation dippin
U'̂ XT.̂  CM on 20°-50°, moist to very moist,
.l-:-.r.'.>̂  biotite-muscovite schist saprolite.

V; ?'*:'.:v!;.,'

:'̂S?45•i' / * ' '** "
'Z£sfs2f M̂ Dark gray mottled dark yellowish-
s"''/s/s orange, severely weathered.
*/•, /$ highly broken, foliation dipping
//X̂ V 50°, biotite-muscovite schist.

'/?s?
%#/,

m̂ 1̂̂ ^̂ -̂ RAfli-n̂ v Dark gray to brownish-black.
• t<. *sfsr'7sSs DearocK moderately weathered , meta-
^̂ ^̂ ^̂ 5 morpically deformed, foliation
/•'V/'VV'X' diupina 15°-30°. some soft

36' — R
(269.8) c

38 """* y wcauiieitsu/uiuftcu i
(267.8) _ * muscovite schist.

0
R
E continued on next page
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Havertown PCP Site
Project 86021

Monitoring Well CW-2D (cont'd)

Field
VOA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm? Information Symbol Description

38'
(267.8) o Bentonite slurry

C
K

4" diameter core hole
421 - C
(263.8) 2 Grade 1 Morie sand pack

D NA
2" ID Sch. 40 flush- joint
0.020" slotted PVC well "
screen

48' -
(257.8)

54' —
(251,8)
5.51-
(250.3)

Same as above.

Dark gray and very light gray,
slightly weathered, highly
fractured between 42'-SO1,

//, // 46.8'-47.2'r and 48.5'-48.8
//,/, foliation dipping 255-30°,
• ft. Bedrock biotite-muscovite schist./r' '/ Bedrock

/:'/'/£

Dark gray and very light gray,
slightly weathered, fractured,
foilation dipping 30°-40%
pebbly guartz pods between - 50f -51',
biotite-ffluscovlte schist.

Vertical Scale: 1" - 61

Total Depth of Well: 54.I1 Elevation Ground Surface: 305.81
Bedrock Elevation: 275.91 SWL Elevation (3/17/88): 294.00'
Borehole Diameter: 10"/4" Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 259.8' - 251.71 Drilling Began: 1/20/88
Elevation Top of Casing: 307.83' Drilling Completed: 1/28/88

*Unified Soil Classification System
NA - Not Analyzed
B - Background

(305.8) elevation relative to mean sea level

m%<i



Havertown PCP Site
Project 86021

Monitoring Well CW-2I

Field
VQA well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppral Information Symbol Description

Locking cap
6" ID steel protector p; ne
Antipercolation collar

J£ _ _ *" i . t __„ . .. , . -5 -i •• * y» V:t;fc • Dark yellowish-brown to moderate
(305.9) L Bentonite/cement v-- >• •';.',-: ."".* '>V reddish-brown, very fine-grained

A slurry .;.'- • ;. ̂  :: ;,-̂ '-f Fill SILTY SAND, trace pebbles, cinders
5 - '•< "• • •;»'.• -v-"*'.' and limestone fragments, moist to
K X'.a • :A' / l:*'.̂'.;' dry to moist, FILL.

10" diameter bore- .. . . _.K
hole ;."!• '.';'>.:.t>.vfa:J Light brown (SYR 5/4) to moderate

? '•- .'" :<;-V: -''--v̂ vi brown, very fine-grained SILTY SAND,
_ I _ -*'.•• ."v"*̂ 'VHirf'̂  micaceous, highly weathered, little

6 r ::'>• U%j j-t-r̂ Ŷ  1/2" highly weathered schist
(299.9) T? -̂  ' ',:•.*. ;""I'r"-.*•'* fragments, remnant highly weathered1*5.3.3, £ _̂ .. .̂ _ r-.̂ -̂- SM foliation dipping 20s between 91

•"* *'-* -'" ''"' and 10', moist to dry to moist,
. , . _,„. . , . - .-,..-......- micaceous saprolite.joint PVC riser pipe - - - - - • • — • • • -

NA

12* *™
(293.9)

301 —
"(275.9)

Light medium brown (5/6) and_
Bentonite pellets

18' ——— , -.-t- ., , . ... ,-JJT .--.- _,_-_, ___ .._ __________""•"'**• -" '• weatihere^, little biotite schist
fragments, remnant dipping 20° to

Grade 1 Morie sand ''.•?•'.;.;— ; ;,;Vr •>̂ :̂' 50°, moist to very moist, biotite
"""̂  •--.?.•—i ----- »•.•_-..-....• muscovite schist saprolite.

--.-"•I—|:«••;*.t ;"V>-.'
2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

241 —
(281, S)

Vertical Scale: 1" = 6'

Total Depth of Well: 301 Elevation Ground Surface: 305.91
Bedrock Elevation: 275.91 SWL Elevation (3/17/88): 293.95'
Borehole Diameter: 10" Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations

j Slotted Casing Interval: 285.91 - 275.9' Drilling Began: 2/1/88
Elevation Top of Casing: 307.53' Drilling Completed: 2/1/88

*Unified Soil Classification System
,*'A - Not Analyzed
1 (305.9) elevation relative to aean sea level



Havertown PCP Site
_. , _ Project 86021
ww u Monitoring Well CW-2SVUA

Depth Below Blow Analysis Construction USCS*
ninfl Surface Counts (ppm) Information Symbol Description

o1 —
(305.9)

A
N

Locking cap
6" ID steel protector pip̂
Antipercolation collar _

Bentonite/cement
slurry

Bentonite pellets

Grade 1 Morie sand
pack

2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen V

1k":
ĉ S?̂

••?';M
:* V" * * *

• »;* i'.\.

<"'"•"' .**'*
'''"V-.

••••

—

~

—

—
-'.-I-

M

^
\.

1

itfrt
m

i ,-...•-•
: '*/• "..•''•*

• '•'•'"]*

,',' "• • •*«

&-*"J4'* r-4-.i Darjc yellowish-brown to moderate
':-»V*;Vi reddish-brown, very fine-grained
v>%'- - SILTY SAND, trace pebbles, cinders,
'*\.l*V; and limestone fragments, moist to
-jl---:£ ———— | dry to moist, FILL.

V*"%=*fc SM Light brown (SYR 5/4) to moderate
;.W.t:'::>' brown, very fine-grained SILTY SAND,
•2-gTV?: micaceous, highly weathered, little
rr /!'..;•/.: 1/2" highly weathered schist fragments,
"V:- '-'v̂*' remnant highly weathered foliation
•.i-.-v-T̂;'' dipping 20° between 9' and 10 ',
•/y.rnt'.v moist £o dry to moist, micaceous
;̂''''Ij saprolite.
r̂vi£-'j SM

Sfl̂ vlS SP

::;$!??& SP

D
_ R

61 — I
(299.9) £ KA

E
D

12' —
(293.5)

15' -
(290.5)

Vertical Scale: 1" - 6'

btal Depth of Well: 15.0' Elevation Ground Surface: 305.9'
Bedrock Elevation: — SWL Elevation (3/17/88): 294.04'
Borehole Diameter: 10" Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 300.91 - 290.9f Drilling Began: 2/2/88
Elevation Top of Casing: 307.35* Drilling Completed: 2/2/88

*Unified Soil Classification System
- Not Analyzed
(305.9) elevation relative to mean sea level

eontes,, DDTK



Havertown PCP Site
Project 86021

Monitoring Well CW-3D

Field
VGA Hell

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts {ppia) Information Symbol — Description

°? ~ irft,» . Hater-tight drive-——I . . PJAJ&&. MJi»gt Asphalt underlain by limestone
(305.13) 1DX/3 B over witfi locking cap >;.y,- £-;V/ T̂ fff? subbase suooase.

Dusky brown, moderate brown and
dark yellowish-brown, very fine
to fine-grained silty sand and
sandy silt. Trace to little

.... . .. . clay and gravel. Fine cinders,
y 2M ID Sch. 40 flush- w.fcV- '.'£,; \V,;'; > wood and brick fragments.

61 — 1 loint PVC riser nice l- : *- •.•;•/ x*'*'d. Weathered. Humid and moist.
t « J tf f A " Ky. k' _ " . » « I* "*»_•* «ITT T

(299.13)
51

10" diameter borehole

0.6
_37 _

,.„ „. i8K/d B :-:*V V v*'-"{'-5o' Dark grayish-brown, fine to(293*13) -"Y* ° .̂;»; :V.t-.. -,-"x-?-' medium-grained silty sand.
Highly micaceous. Highly

.ri • • «-^.->--/M — — weathered. Little biotite
B .*."i"H ''ri-r->i'*-,i*>r- schist fragments. Moist.

Remnant foliation dipping 40°.
White clay-like veins. Biotite

_ _ schist saprolite.
18' - " ' ' " '

(287.13) 10A/0 B ^̂ m fffi/s/ŝ '/,, ̂ , ̂  Dark grayish-brown, very highly
* m m'S«-/'/7̂ /J SŴ SQ weathered biotite schist. Slnd̂

Weathered filled seams.

4" diameter core hole 's- . ̂  s j r > s
Grayish-black, highly

^ ̂  ,, biotite gneiss. Trace
Bentonite slurry f//jJ'/ Many iron and manganese-stain-

rioi i9\ c ' y fJ/// fracture surfaces. Foliations
(281.13) o /ft'SSJj Bedrock exhibit 50*-SO* dips. Trace

R ' Sf/'s //, weathered garnets. Schistosic
E B VsS'Sjyf, /, in spots. Rock deformed.

30' - R
(275.13) ^

K

0 F';l \&/jfA>'/fJ/,; W^ite to liffht gray quartz/R * £ 'lys/fj& feldspar pegmatite; Very
E ;i * s'Lfs' V Bedrock coarsely crystalline. Biotite

36' — D 2" ID Sch. 40 flush- >: - s"̂ /̂ >̂/ stringers. Highly weathered in
joint 0.020" slotted i- ~ 5 "̂  /s£/, spots.
PVC well screen

Grayish-black biotite gneiss
as above.

Grade 1 Morie sand pack =; — ;? 'st/S/̂'s', Bedrock
42* —
(263.13) B

46(259.13) Vertical Scale: 1" = 6'
Total Depth of Hell: 46' »r>rt^^. * _ Elevation Ground Surface: 305.13'
Pedrock Elevation: 285.13' 5RHnntf77SWL Elevation (3/17/B8): 292.781
Borehole Diameter: 10rt to 19'/4" from 19'-46" n u u V H C. / Geologist: Jeffrey S. Thompson
Monitoring Tube Diameter: 2" - 20 slot . - - * . . - s- Driii£ng Company: Empire Soils Investigation
Slotted Casing Interval: 269.131 - 2S9.131 Drilling Began: 2/9/88
Elevation Top of Casing: 304.73' Drillnig Completed: 2/11/88
*Unified Soil Classification System (305.13) elevation relative to mean sea level
B-Background



Havertown PCP Site
Project 86021

Monitoring Well CW-3I

Field
VGA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

ni — n ——————————i————————ipHpHMi—ir££hvjt Asphalt underlain by limestoneivw «n B Kater-tight drive- .-::-,-I ir-,c.fiaa>̂ ^ *3?wj£ m£aMSem
(3Q5.U&J L over with locking

A cap
K B Bentonite/cement V'-.;: if;,'*; V'V-V'.7 Dusky brown, noderate brown, ancslurry ..-.*• ..*•••• \-..''*; V dark yellowish-brown, very fine

/"?*" ''*'»'• •"tf*;V to fine-grained silty sand and
•5" m c~>, AH n,,«x • ?-:«* '!M.-: ;>.'**•-''" sandy silt. Trace to little
2«<«? wrVTcJ -'':i.; .'̂":: >*-d:'/'.' Fil1 - clay and gravel. Fine cinders,6i — i B SiS1 * ":''5'- VV̂ .̂ .-V.V wood and brick fragments.

& . L Plpe Vf? 'T-is-tZ-V̂ : Weathered. Humid £o moist.
U99.06; E : v-''.' :*/,i«- «'̂ ,-s-.' FILL.

D
- 10" diameter
c borehole

0 Bentonite pellets,
12' ~
(293.06) _...... ......._.

2" ID Sch. 40 flush- ̂ î J? Ŝ ; .';̂ V%<1* Dark grayish-brown, fine to
joint 0.020" slotted tf̂ '.fi — '̂P-: i'->->̂ < medium-grained silty sand.
PVC well screen >A:̂  — i'-Vr.' tÛ /x'̂  SW-SP ?}5bly weathered. Littlebiotite schist fragments.
r«*rt -i w«^4« ««^ uj-. i_p. •••v-i'-^, *, \/T Moist. Remnant foliation
GI2?e J Morie sand SVT/'I: '-;>£:'Xi-yrX- dipping 40°. White clay-like
Pack "iVv'— *̂ 5;KV'il77V1 veins. Biotite schist

181 " ia/.av r :-i.:>: ̂NV^ saprolite.
(287.06) »°>>:-V̂  -*r*i T̂ &ty/s SW-GW Dark grayish-brown to grayish-

20' — B i. .v-i- T? • ——i 'f̂ ff f black, highly weathered biotite
schist.

(285.06)

Vertical Scale: 1" = 6'

Total Depth of Well: 201 Elevation Ground Surface: 305.06'
Bedrock Elevation: 285.061 SWL Elevation (3/17/88): 292.81'
Borehole Diameter: 10" Geologist: Jeffrey S. Thompson
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 290.56' - 285.561 • Drilling Began: 2/15/88
Elevation Top of Casing: 304.491 Drilling Completed: 2/15/88

*Unified Soil Classification System
B - Background

(305.06) elevation relative to mean sea level

AR3QO*»28



Havertown PCP Site
Project 86021

Monitoring Well CW-3S

Field
VOA Well _ _ .

i Depth Below Blow Analysis Construction DSCS*
Ground Surface Counts (ppm) Information .. Symbol Description

nt — _. -—————————i———————IHBVVV—s^^ru Asphalt underlain by limestone
7*na GDI B B Water-tight drive- ......! \̂ r,.. H?HftH Asphalt st£base.I3u*.a»j L over with locking

5 cap -'£•}; '$•% vC£"V''£.: Dusky brown, moderate brown and
2 B Bentonite/cement *•'>* V,v> ./'*7>J—' ^̂  yellowish-brown, very fine

B slurry *SSZSB P*353 '/*"• VA/%' to fine-grained silty sand and
T% jrel&S ftSa "-lv: ."-' sandy silt. Trace to little clayg Bentonite pellets M&£ pBS i**/VA: and gravel. Fine cinders, wood
£ -*M -rr, « ^ i« -, ^ '-'-n- ;'K•*• "'vi-<VN> «-5 »4Ti ^3 brick fragments. Weathered.(-I _ J e ?" ID Sch. 40 flush- ;.?-o _ V?.v \« *A7 ?*' Fil1 Humid to mois£.6f L B joint PVC riser pipe

(298.99) L
f 10" diameter boreholeD

B
2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

Dark grayish-brown, fine to
r̂ â & i M«^& ««* •'••'•"-:' — •!Dr": J^»/-Ci'i medium-grained silty sand. HighlyGrade 1 Morie sand •••.-:• \—*:+«: hi i-.-'N micaceous. Highly weathered.

Little biotite schist fragments.
Moist. Remnant foliation dipping
40°. White clay-like veins.

51— *———•—»——————— Biotite schist saprolite.

Vertical Scale: 1" = 61

Total Depth of Well: 16.51 Elevation Ground Surface: 304.99'
Bedrock Elevation: -- SWL Elevation (3/17/88): 292.71
Borehole Diameter: 10" Geologist: Jeffrey S. Thompson
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 298.99' - 288.99* Drilling Began: 2/15/88
Elevation Top of Casing: 304.7' Drilling Completed: 2/16/88

*Unified Soil Classification System
B - Background

(304.99) elevation relative to mean sea level



Havertown PCP Site
Project 86021

Monitoring Well CW-4D

Field
VGA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information , Symbol Description

o1
(305.6) £ B

B

Brt
6''
(299.6) S B

X
B

12' —
(293.6)

i pi —
18 5S 1.5
(287.6)

24' -
(281.6)

100/3"

Hater-tight driveover
with locking cap

Ben t on i t e/cemen t
slurry

10" diameter borehole

2" ID Sch. 40 flush-
joint PVC riser pipe

.i 4» •.»i ' *
*. . V
• »"•*•'• . * '

'iiV

>#
.»:.'*/.*••>;s

t J "• t* 1
' * A' *'

;*\-

, '•'
. '. * .* '

'•*•*•

*•*.'•.

•;\::5.;

;#V
:"-";*

•V »*'"1

;V?i:

f̂-̂ -rf1* Moderate yellowish-brown to dark
'•̂ 'A"->- yellowish-brown, fine to medium-
•>.'•'- -.-'i Fill grained SAND, weathered, highly
;.•-.•:•*.•* micaceous, little cinders, trace
i';.*:-*lf schist fragments, moist, fill.

"'-VC-:.'::;: Olive gray and dark gray, very
r.-̂ rV.y: fine to medium-grained SAND,
-̂f̂ l. '*.".£ micaceous, highly weathered,
;". -ri' i±. trace guartz/feldspar veins.
/̂  'r7'.- * foliation abundant and dipping
r ;."•>*: 40°-505, moist to saturated,
"* '.-"-"" Cr> micaceous saprolite.r̂̂ r? SF

:̂ fe
•Ŝ fe ^̂-5̂ -rV-- B̂

ii;.'*̂: SP-SM Grayish-brown to dark yellowish
svT'-H;̂ . " brown, very fine to medium-
rf:i-<. •-.> grained SAND, trace ot silt,
v>:'/" .; trace manganese-coated fractures,
•"I1/ '"•'"/» highly weathered, foliation present
VW-'.Vjr only from 26'-28l dipping 3D6,
•*• ;r'- V .'• • : saturated, biotite-muscovite
.̂'•'."/•̂  SP schist (?) saprolite.

Im _-' '"'f 2liv?-,gr̂ y Jr° met3î n! ̂ ray,• ̂ ss*?sJtf, heavily broken, moderately
• //'//'///J/j Rô rnr-v weathered, foliation dipping
m/f%Y//// 19earocjt 30°, biotite-quartz-feldspar

(273.6) R
E
D

Continued on next page



Havertown PCP Site
Project 86021

Monitoring Well CW-4D (cont'd)

Field
VOA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

32' —
1273.6) 5

Bentonite slurry
quartz-feldspar gneiss.

C
36' . *~ P
<269.6) E

D KA

42' —

*6' joint 0.020" slotted
PVC well screen

48' _.__ . .
Bedrock Medium gray and black, foliation

Olive gray to medium gray, heavily
J //> broken, moderately, weathered/
//,// foliation dipping 30°, biotite-
'fj'j. quartz-feldspar gneiss.

S . Bedrock

Grade 1 Morie sand pack .________i W T > 7 — r White, bard, very slightly weathered,
quartz, feldspar, biotite, pegmatite.

2" ID Sch. 40 flush- " " '̂ ^̂ ^
Medium gray and black, hard, slightly

Bedrock weathered, biotite-quartz-feldspar
gneiss.

Pegmatite white and dark yellowish-orange, hard,
£- slightly weathered, quartz, feldspar,
E_T biotite pegmatite.

30*, biotite-quartz-feldspar
gneiss, as above.

Vertical Scale: 1" * 6f

Total Depth of Well: SO1 " Elevation Ground Surface: 305.6'
Bedrock Elevation: 277.61 SKL Elevation (3/17/88): 292.74'
Borehole Diameter: 10"/4" Drilling Company: Empire Soils Investigations
Monitoring Tube Diameter: 2" - 20 slot Drilling Began: 2/22/88
Slotted Casing Interval: 265.61 - 255.61 Drilling Completed: 2/24/88
Elevation Top of Casing: 305.661 Geologist: John N. Ward

*Unified Soil Classification System
A - Not Analyzed
- Background

(305.6) elevation relative to mean sea level'



Havertown PCP Site
Project 86021

Monitoring Well CW-4I - ~

Field
VGA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

O1 "~
(305.7) B

L
A
N
K

D
6- - f
(299.7) L

L
E
D

NA
121 ""
(293.7)

18f -
(287.7)

241 ""
(281.7)

Hater-tight driveover
with locking cap

Bentonite/cemeut slurry

10" diameter borehole

2" ID Sch. 40 flush-
joint PVC riser pipe

_2_

--

Bentonite pellets

Grade 1 Morie sand pack

2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

&i
'*« •• *

r*'*:.*****• '*.* ' '

• •.**.•
L \ :

V?*X.
.*•••?;

V1*"

aBeRg
,'t "*-C '• :

"••v;
-_ T. * . .

"$•'

' "t " *

:Xv
*" * • i
•r̂ -Vi

_ _

•A
V*.

v'fl
7/**.* «- * *•
Vj4"

' k*
••••;.•
:'>/:f.* ••
* •"* * *.
* .•' *
',-:>. !
... i -•'/;•;
'. "L ' ;
( , " *

'.t.'": ' • A
•** '.'• V
-..-X-.1

>̂ *rVJ Moderate yellowish-brown to dark
af/5̂ **' „ ,, yellowish-brown, fine to medium-
j-Vi'V*̂  Fil1 grained SAND, weathered, highly
'./f-—'; micaceous, little cinders, trace
.̂-.ĝ'-*1. schist fragments, moist, fill.

•,:; t-'.j •* •
:•'•' -̂ >'-l Olive gray and dark gray* very
V V1'"''- fine to medium-grained SAND,
: Q -"'*•*:; micaceous, highly weathered,
ga/̂ 'i-'/A trace quartz/feldspar veins,
• ô ? .'* foliation abundant and dipping
':.":• V̂ .'.J SP 40°-50°, moist to saturated,
''."'M. ''ViT̂ iM micaceous saprolite.

{JWiftSJ
y;',;̂f̂-

i??'?7*'*'' SP-SM Grayish-brown to dark yellowisÎ B̂
VX̂ i>!" brown, very fine to medium- ^̂
:>-"':"i;̂  trace manganese -coated fractures.
- -ifc ̂'I'V- highly weathered, foliation present
'/v̂ ;-*.̂  only from 26'-28f dipping 30*,
i'--'L*-:!''*̂\ saturated, biotite-muscovite
'•'-Tj** •»•*»• SP schist (?) saprolite.

*>*>£$& Olive gray to medium gray,
^̂ Ĵ  Iwttvlly biokeii, moGeidlel^
rfrf&s' weathered, foliation dippingkL'/vTî  30°, biotite-quartz-feldspar
•S//Ss& Bedrock gneiss.
'£%/£/'

//̂/
y//£S*}s/*y/

BO1 —
! (275.7)

I

| (269.7)
36'' —
37' ~

1 (268.7)

Vertical Scale: 1" « 61

\ Total Depths 35' Elevation Ground Surface: 305.71
Bedrock Elevation: 277.6' SWL Elevation (3/17/88): 292.59'
Borehole Diameter: 10" n R ̂ fl fl ?i ̂ geologist: John N. Ward
Monitoring Tube Diameter: 2W - 2O slot " *i W U U H vgrilling Company: Empire Soils Investigations

| Slotted Casing Interval: 280.71 -270.7' - - - - - -'Drilling Began: 2/24/88
1 Elevation Top of Casing: 305,77f Drilling Completed: 2/24/88
1 *Unified Soil Classifiation System (305.7) elevation relative to mean sea level
NA - Not Analyzed
B - Background 0
! Fade WPO(



Havertown PCP Site
Project 86021

Monitoring Hell CW-4S

SJ !*r «*
Field
VOA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

O1 —
(305.9)

fit — *
6 L
(299.9) |

* NA

12' ~
(293.9)

(287.9)

23.5' —
(282.4)

Water-tight driveover
with locKing cap

Bentonite/cement slurry

Bentonite pellets

2" ID Sch. 40 flush-
joint PVC riser pipe

Grade 1 Morie sand pack

V
2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

10" diameter borehole

1
*;ft

mm
*„•* **••:•<(
•*. •* •* *• *.
."'*-.'
'•r *•"..•

i _ !*.<

*. ':• "

* •(*/ i
>,('.,
* f i-; *«* •

p. '*, .y

't •/.-.• •

î?
>'T>;I•.** • * *
i"' if\

fê

.--VI.:
v'Avl1;

;>i*.-

H:V

2̂r<'/u* Moderate yellowish-brown to dark
•*....;../ r. yellowish-brown, fine to medium-
'J '»C:''': Fil1 grained SAND, weathered, highly
•%••«*£* micaceous, little cinders, trace
*,/."'. •**': schist fragments, moist, fill.
X-::.'.7.-*
;'•» (,'.: •* Olive gray and dark gray, very
'-':-'- .v '••': - fine to medium-grained SAND,
*•:.•/':'! micaceous, highly weathered,
',"-"•=•--'.: . trace guartz/teldspar veins.
*«'f • ; '- foliation abundant and dipping
Ŷ̂ ?. 40°-50°, moist to saturated,

''!v-T*V.-'-;'' micaceous saprolite.

ilii SP
-̂ Â /V:
.̂'i Ẑ~-'*ti

1R
j*i*v"'l**iii-
iAAP̂ Ui-
r̂ V̂ r; SP-SM Grayish-brown to dark yellowish-
'•̂-'-;isr,'': brown, very fine to meoium-
'':;.rrf:~.-' grained SAND, trace of silt.
;;,;.;-.-X:r: trace manganese-coated fractures,
•;'.'V-*--.-'- cp highly weathered, foliation present
•,:s'-V':'-' only "oiri 26-28 f, dipping 3013,:*'-*Y>V; saturated, biotite-muscovite
•-v̂-,',> schist (?) saprolite.

Vertical Scale: 1" = 6'

Total Depth of Well: 231 Elevation Ground Surface: 305.9'
Bedrock Elevation: — SWL Elevation (3/17/88): 292.55'
Borehole Diameter: 10" Geologist: John N. Ward
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 297.9' - 282.9' Drilling Began: 2/25/88
Elevation Top of Casing: 305.90' • Drilling Completed: 2/25/88

*Dnified Soil Classification System
'A - Not Analyzed
B - Background

(305.9) elevation relative to mean sea level

AR300U33



Havertown PCP Site
Field Project 86021
VQA Well Monitoring Well CW-5D

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

0* ~~
(302.9)

6' -
(296.9)

0
V

12'
(290.9)

42' —
(260.9)

0
S
T

Locking cap IT"]
6" ID steel protector pipi
Antinercolation collarfil
Bentonite/cement
slurry

2" ID Sch. 40
flush-joint PVC
riser pipe

10" diameter bore-

* *; ' '.'"
•1 I- "i•>•!•*;

• Y.7-*t • .• .

r'*'i*'-

Ĥ

ir.

' ^^

•;,T;

£•$• \ i«' •
•?.*«. -t

• r
.** «*

'* ;*>i

r*,. '

v.v;/

'Y-vv':; Moderate dark yellowish-brown
'•.••\*"'?' «, .,, to dark yellowish-brown, fine
'*.*%t/.V:f Fil1 to medium-grained SAND, slightly
V.-.V-.-J.V- silty P slightly micaceous, trace
3.v.'-v.";>i; pebbles and rock fragments, moist
'7v?'p?A Fill *° very m°ist/ FILL.

•'•';•' C?VK* Moderate yellowish-brown to
"?.£»"*•' moderate brown, very fine to
'*:'-.'»V̂ '. fine-grained SAND, highly mica-
''C>'. ''i- SP ceous, trace rootlets, remnant
'-•̂ •X-V.' fractures, moist to saturated,
V..-* >.*'..• micaceous saprolite.

S£&aa* CM Medium bluish-gray to dark gray
'i-VV/--̂  M to moderate brown, fine to medium-
Vc?1̂ "̂ : grained SILTY SAND, oil saturated
';'{"* TV:.? trow 11 '-14. 5', trace rock
'•̂••jiiv SM fragments, biotite-muscovite
f̂fyjJZ SM
î'.V-'-'r SM
'<Q$$K SM45 p

TRt — inn/A** 0 ___ ____________ ________________ _ _ __ _10 iuo/* H aoie ——y IP̂ ^̂  " " " Olive black to medium qray",
(284.9) E | J j'ĵ  jfs.S'f moderately severe weathering,

" • • biotite-guartz-feldspar gneiss.

Bentonite slurry Sfs2'/̂  Bedrock

Heavily
broken

24' — o . ' >'.S. j'*£~ zone
(278.9) E* 4" diameter core hole - , . , ̂  _ ,- ' ' '- Bedrock Same as above.

Heavily
30' - Wr>W,5r broken
(272.9) I i V,r>OI zone

Grade 1 Morie sand pack
:• us?" f / r sj

Same as above.
361 "
(266.9)

2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

.. heavily
y'<<> fJs7.' broken

zone

Same as above.

46' ~"
(256.9) Vertical Scale: 1" « 61

Continued on next page



Havertown PCP Site
Project 86021

Monitoring Well CW-5D (cpnt'd)

Total Depth of Well: 46' Elevation Ground Surface: 302,91
Bedrock Elevation: 284.6' SWL Elevation (3/12/B8): 292.31'
Borehole Diameter: 4" Geologist: John Ward/Steve Rowley
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 266.91 - 256.9' Drilling Began: 2/15/88
Elevation Top of Casing: 304.651 Drilling Completed: 2/17/88

*Dhified Soil Classification System
NA - Not Analyzed
B - Background

(302.9) elevation relative to mean sea level

AR30Q!t35



Havertown PCP Site
Project 86021

Monitoring Well CW-5I _: _ ..
Field
VOA Well

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol Description

0' -
(303.0) B

L
A
N
K

6- - f
(297.0) L NA

L
E
D

12' ~
(291.0)

18' -
(285.0)

-1^124' —
(279.0)

(273.0)
30' —

C0
R

Locking cap
6" ID steel protector pip
Antipercolation collar' ""

K

Benton i te /cemen t
slurry

10" diameter bore-
hole

2" ID Sch. 40
flush-joint PVC
riser pipe

Bentonite pellets

Grade 1 Morie sand
pack

2U ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

4" diameter core hoi

'*' •'• >•
» ' .'

v*.%
'.' *

'.*'*•

'.' *'
'.;>;

LSClWfc

>••?.'•

e

e
•HB̂

————

————

———

' 1

73
; :>>.

1
-.-.I -

<r '**•
''"L:

• • . .'

K$§S

m
'.'•:'.'•

rv-."»f.*-g Moderate oark yeiiowisn-crown
&W&i V4n to dark yellowish-brown, fine
Pv*A,;*' flli to medium-grained SAND, slightly
t**i?£.'*.V silty, slightly micaceous, trace-v,,..,i.«>,̂. pebbles ana rock fragments, moisL
'•*•"•>'»• to very moist, FILL.
.vv *;.-•* Fil1

'•? (*---.V' Moderate yellowish-brown to
.;̂ -̂ u-'.1- moderate brown, very fine to
' £V;'''':''' QD fine-grained SAND, highly mica-
*t* . '̂'r ceous, trace rootlets, remnant
<:;. *C.rb fractures, moist to saturated.
î-1̂ ' micaceous saprolite.

j/ - .<*
'•Nri*.''.'. SM Medium bluish-gray to dark gray
*;>v̂ K to moderate brown^ fine to
•̂.•"•î"1" gM medium-grained SILTY SAND, oil
,̂->fPT?.; Oli saturated from 11I-14.5', trace
TV'-.-r.-v-.1. CM rocK fragments, ciotite-muscovite
.I*/->̂,..'-t. sn schist (?) saprolite.,ŷ 3L PM

^/ V / Olive black to medium Qray, ^^^
/r; v/ moderately severe weatnering
' S{ / biotite-guartz-feldspar gneiss.
/̂/J Bedrock

OC/^' Heav A ! v
• ,S-'sy'j6rr- zone

•: /xxX/̂ / Bedrock Same as above.

* 5̂ "vv̂ ''/" Heavily
', ŷ yX>X, / broken
i. tjfjjCjffjt zone

(272.0) Vertical Scale: 1" = 61

Total Depth of Hell: 31' Elevation Ground Surface: 303.0'
Bedrock Elevation: 284.6' SWL Elevation (3/17/88): 292.411
Borehole Diameter: 10M/4" Geologist: John N. Hard
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 282f - 272' Drilling Began: 2/17/88
Elevation Top of Casing: 304.55' Drilling Completed: 2/18/88

^Unified Soil Classification System
NA * Not Analyzed

(303.0) elevation relative to mean sea level

wiv?rpnf?\\wuUvQ



fiavertown PCP Site
Project 86021

Monitoring Well CW-5S
Field
VGA Well - - - - - - ———————

Depth Below Blow Analysis Construction ' USCS*
Ground Surface Counts (ppm) Information Symbol Description

0' —
(303.3) B

L
A
N
K

D
6f — R
(297.3) I

L NA
E
D

12' —
(291.3)

Locking cap
6" ID steel protector pi|
Antipercolation collar B

Bentonite/cement .
slurry

Bentonite pellets

2" IP Sch. 40 flush-
joint PVC riser pipe

Grade 1 Morie sand
pack 7̂

10" diameter borehole

2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

*•"•'•!

r
i"
L/
_•!

i!$&K
rSpH

1 -K."•/.r

".*»•*
',','• • *

1

•WM

___

"1

ra
* !.:̂''

; -X* l ~ t

£sim
"l *V*J*

"*•"•»* I
A ;',-.».

• • ̂ ' •*»' •

v' ''*?.*

:*l'\ -„-,<': v! _... Moderate dark yellowish-brown
(l'A-- "V *1̂ ^ to dark yellowish-brown, fine
iX ">.***•.' to medium-grained SAND, slightly
v*-"V :-: silty, slightly micaceous, trace
.**. /̂ >' pebbles and rock fragments, moist
'/.£̂ i**, pii! to very moist, FILL.

•*'•/* t'-pv-; Moderate yellowish-brown to
•>"/'-/;'%•• „_ moderate brown, very fine to
*'v« '"''*.•/ SP fine-grained SAND, highly mica-
: •''?•'''*'•.-' ceous, trace rootlets, remnant
;,.*Y:'-̂''-'' fractures, moist to saturated,
..y'.r;;̂  micaceous saprolite.

ĥ '̂ii' SM Medium bluish-gray to dark gray
:, •"•;;.•*'. to moderate brown, fine to medlum-
\..V̂ £ grained SILTY SAND, oil saturated
T̂ C??/ SE1 fragments* biotite-muscovite
•• — '-•-- ^̂  schist (?) saprolite.•̂'.̂-T' SM
•, *»̂ . *, t~r*̂ i -̂iM

;CT3ô L; SM

(284.8)

Vertical Scale: 1" = 6'

Total Depth of Well: 18' Elevation Ground Surface: 303.3'
Bedrock Elevation: -- SWL Elevation (3/17/88): 292-581
Borehole Diameters 10" Geologist: John Ward/Steve Howley
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 295.31 - 285.31 Drilling Began: 2/18/88
Elevation Top of Casing: 304.581 Drilling Completed: 2/18/88

*Unified Soil Classification System
- Not Analyzed
(303.3) elevation relative to mean sea level

AR3Q0W



Havertown PCP Site
Project 86021

Monitoring Well CW-6D

Depth Below Blow
Ground Surface Counts

(301.34) _|

jl

" 1|

e' - i
(295.34) Iiii

4
1

12' — , I
(289.34) 3

2!
V
L6
1Q

^gi _ 2
(283,34) ?

J-Uv/3

24' — "A
(277.34)

R
0
C
K
C
0

30' — R
(271.34) E

D

(264734) 0
C
K

0
R
_

(259.34)

(253.34)
46' —

48. 51
(252.84)

Field
VQA Well

Analysis Construction
(ppm) Information

over with locking ,=:•".";•
cap v'̂'.'-V

R 'V-A'':;J5 .'.,»«
:'-W

Bentonite /cement •'£ ;': C:-
B slurry Ŝ :-

'•:?S
B 211 ID Sch. 40 rA&.i

flush- joint PVC •£•$>
riser pipe >/'J:̂

B :4%"%J
10" diameter ittffV

B borehole £ \; '/£.
&'&.-*si*

B / •.'.'{, ,«, ' .

$£* < **. '
lyX'
R.f$

B J,t-'?
••̂ V;;!'*>

B :t-'r't
B &'i

>̂>
^

•Q ^̂ ^̂ ^

Bentonite slurry Ê

g
4" diameter core hole

B

Grade 1 Morie sand
pack

2" ID Sch. 40 flush-
joint 0.020" slotted
PVC well screen

B

uses*

_

:
'
\
;
••

I
»
)
*
;
•;

$i
* !,V

i.V
!i'J*

'&
4̂

'ir*.
•̂'̂
*&

;̂
i':V,'
1 <sV
"̂» >W,
T.-'-:
"•'•X
&\:: :'~i
!>*>•a1, if
J-'̂'*
H).:.l
V.*"-'/•>;m
*m

•

_
— .

~

——

——

Ev;. •.
•0,1.1

.Q05̂ % snhtafi*
**'.*'.*. i*/**-: * :i-• .-*•-:•*•̂̂:.:i..--/-'*.
;i;'-S'<tf:-/;-.;.̂.;.v, Fill
-•>/•. ,;.".1-|

$*£
U'f''-'-F.'••".',f i.
:>-AV;;
:"iiV-*>.'''r-.-i'-"- i
fr^J-A:-;>r̂ .
I'iSiV̂ !v6v/v-̂

'X"N""*"I-
>T?ri-'*'̂  SM
7-C"Lx/o""i'
%̂; SMr̂-G"A

X̂ /̂v; SM
0"̂ ^ -.
Ni^' i'̂'" CM
vt'î '" •" SM>̂ -._' w'/S'̂^
ŷ/h Bedroc*2/s/w,f?i'"̂ ŷ/S / r Ŝ sS

<f s / S/J<̂ /4'Zttf\%r%\̂ ////w<%
ir ̂^ S/J

l̂'</s/S/s
°̂ /̂î ŷ* r , s/j
1&'"/l̂ spssS
•̂tS/ -r,t, ̂>/ B P

- - - " Vertical Scale: 1" = 6' - -

Description

Asphalt underlain by limestone
subbase.

Dusky brown, yellowish-brown,
olive gray and brownish-black,
very fine to medium-grained
sand with little silt, trace
to some clay, and trace to
little gravel. Moist to very
moist. Cinders and wood
fragments present. FILL.

Dark yellowish-orange, medium
dark gray and brownish-gray,
fine to medium grained, highly
micaceous sand. Highly
weathered. Little to some
angular schist gravel. Faint
remnant foliation. Micaceous
saprolite to biotite schist
saprolite.

Silvery grayish-black biotite
gneiss. Rock is schistosic in
spots. Highly broken to 29'
with many iron and manganese
stained fractures. High
•angle breaks and folations (30 -
60°). Trace highly weathered
garnets. Quartz/feldspar veins
Sod pods. Many micaceous sand
s:e_ams to 30'.

'00438

/€& TWffrPn/rflfrfi'H1n^o WuLJ^julJli



Havertown PCP Site
Project 86021

Monitoring,,Well CW-6D Ucont'd)

Total Depth of Well: 48.51 Elevation Ground Surface: 301.34'
Bedrock Elevation: 276.84' SWL Elevation (3/17/88): 286.2'
Borehole Diameter: 10" to 24.5'/4" from 24.51 to 48.5' Geologist: Steve Rowley/Jeffrey Thompson
Monitoring Tube Diameter: 2" - 20 slot . Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 263.841 - 253.84' Drilling Began: 2/17/88
Elevation Top of Casing: 301.34' Drilling Completed: 2/18/88

*Unified Soil Classification System
B - Background

(301.34) elevation relative to mean sea level



Havertown PCP Site
Project 86021

Monitoring Well CW-6I

Field
VOA Well

Depth Below Blow Analysis Construction 0SCS*
Ground surface Counts (ppm) Information Symbol . Description

° T B Hater-tight driveover ,~.t-.l i,«..,h. ftSfi&SS Asphalt Asphalt underlain by limestone
i with locking cap V-"**' '&'•**' •̂'y.'*-! subbase subbase.

. ̂ . * • - / • • • Dusky brown, yellowish-brown,
Bentonite/ceaent slurry tf\ *$ %&.: olivê aŷ r̂ownishjblacX,

sand with little silt, trace
to some clay, and trace to

t * . . - • ; --***.'-•»-*»• little gravel. Moist to very
ro« ML B 2" ID S^- 40 f̂ sh- ^^ Ufa s&W moist. Cinders and wood(295.2) g » joint PVC riser pipe •;?•••. 'X*: '̂:V;̂y mi fragments present. FILL.

14.5' —
(266.7)

10W diameter borehole
B

12' "
(289.2) B

•-V-A- ""rfi-L-xi/'̂ '*'- "* Dark yellowish-orange, medium
.-, «. B D •'*T'J.' /•'"•<•"*•>»i*l' OM dark gray and brownish-gray, u...,.
^ L B .:V̂;. X'.-i;« -,V'i"'J SM to medium-grained, highly
(283.2) A t&'/-::.:I IV--ilr/* /̂ c-i" micaceous sand. Highly weathered.Little to some angular schist

gravel. Faint remnant foliation.
_ . ^_—_ ,. - . Micaceous saprolite to biotite

Bentonite slurry B~1 B̂-.'i'̂.Vi: CM schist saprolite.
TJ tj

24' — £ ___ _________
(277.2) S B 1 B////>/r̂ / Silvery grayish-black biotite

4" diameter core hole :1 5 //f/ffOs gneiss. Rock is schistosic inspots. Highly broken and
r*,-,*a -i u«̂ 4& ~â * rv»^v 'j_i> ' ,̂ /,x x weathered to 321 with muchGrade 1 Morie sand pack l — *//(/JOy iron and manganese staining.

= ̂ S /&'/* /jS High angle breaks and foliations
2" ID Sch. 40 flush-joint t — ̂ r/f/y/'/,. (30°-603). Many micaceous sand
0.020" slotted PVC well ? — ft ///'/;&/ filled seams.

ltj screen
(271.2)

Vertical Scale: 1"

Total Depth of Wellt 34.51 Elevation Ground Surface: 301.2'
Bedrock Elevation: 276.7* SWL Elevation (3/17/88): 284.83'
Borehole Diameter: 10" to 24.5V4" from 24.5' to 34.5' Geologist: Jeffrey S. Thompson
Monitoring Tube Diameter: 2n - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 274.2' - 267.2' Drilling Began: 2/19/88
Elevation Top of Casing: 301.2' Drilling opjpleted: 2/22/88

*Unified Soil Classification System
B - Background

(301.2) elevation relative to mean sea level



Havertown PCP Site
Project 86021

Monitoring Well CW-6S

Field
VOA Well - - - - - - - - ---

Depth Below Blow Analysis Construction USCS*
Ground Surface Counts (ppm) Information Symbol

B B Water-tight driveover -**,—•—r-—rr- 55555 Asphalt Asphalt underlain by limestonewith locking cap vt^£ gf?£: fffigpftr subbase subbase.^
K
n Bentonite/cenent slurry £*£; •$*#! £'•;£££• Dusky brown, yellowish-brown,
S Sea* 3SE& *̂J-',»"'.'*« olive gray and brownish-black,
v c~«*-™44-& «~ti&+,- SlSsS SHE$ X#At''.** very fine to medium-grainedI Bentonite.pellets *BBfo |g|| ̂ V*i*'Al san̂  with little silt, trace

--i _ *? p»y 1S8SS v--Av;'.'«' 0̂ soine clay, and trace to
OQ* -n fe Ĥ v" V̂ v̂ '̂ '-'V little gravel. Moist to very

2" ID Sch. 40 flush- '*&'* -!>'•?•:''/f/':-:»?' Fil1 moist. Cinders and woodjoint PVC riser pipe pr,v.V _ i.:'/;*,: i/̂ ^ fragments present. FILL.

10" diameter borehole
12' ~~ B
(289.1) B Grade 1 Morie sand pack

A
N

2" ID Sch. 40 flush"
D joint 0.020" slotted 0 ,._. , v. .,-,,-.. ^
R PVC. well screen . .;-.'•:// —fa.(;r.-Vv'U?'" DarK yellowish-orange, medium

18*— I B '-*/£' — '-">;.-*• :V'"".v7- CM .dark cray and brownish-gray,
L '•-''-'•—•''•*"?• -̂ 'rol7̂ ' fine to medium-grained, highly

(283.1) L :.:0*''' — r̂.''>.< y-jc--f f -„ micaceous sand. Hiohly weathered,
E ;"*.!"— '"T'-SV'. v^Oc1^ SM little to some angular schist
D ::"•/••'• — J"'*/.-;• -xV-ŷ y «„ gravel, faint remnant foliation,*'"' '•'-*•• ̂ ~'-- CM micaceous saprolite to biotite

schist saprolite.

(277.1)
24' -
24.5'
(276.6)

Vertical Scale: 1" = 61

Total Depth of Hell: 24.5' Elevation Ground Surface: 301.1'
Bedrock Elevation: ~ SWL Elevation (3/17/88): 285.46'
Borehole Diameter: 10" Geologist: Jeffrey S. Thompson
Monitoring Tube Diameter: 2" - 20 slot Drilling Company: Empire Soils Investigations
Slotted Casing Interval: 293.I1 - 277.1' Drilling Began: 2/22/88
Elevation Top of Casing: 301.1' Drilling Completed: 2/22/88

*Uaified Soil Classification Systems
B - Background

(301.1) elevation relative to mean sea level

)©£gO.®



FIELD OPERATIONS
REPORT

HEMAI
No. __

Paae / of

Total Depth *TI 'V
D&pth to S.S. Refusal £&' n "
Depth to Competent Bedrockag.% '
SWL (Date) 3T/f?/gg 211.03'
Screened Interval y/'y - S"/ 'V*
Hole Diameter */.o "________
Monitoring Tube ̂ "ID fVc_____
Elev., Ground Surface 307, J '

Well No. C6Q - / P
Driller ^̂ .vr Ŝ̂ -H grec ̂
Logged by C7̂ t~
Drilling Began
Drilling Completed ?̂
Well Const. Completed
Development Completed
E)ev., T.O.C.
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Sample Description
(USCS), CRN Size, Color, Shape
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FIELD OPERATIONS
REPORT

•reject No
Page <p of ^3*

Total Depth _SV M "
Depth to S.S. Refusal 2(c' ti "
Depth to Competent Bedrock^g.^T*
SWL (Date) shf/tr Ẑ .fc'_____
Screened Interval m'y "-.5T ̂  "
Hole Diameter V.oo tVick____
Monitoring Tube &*/p
Elcv., Ground Surface

Well No. ___________ _____
Driller 5c-a?y gr*ed fê &srC}
logged by
Drilling Began P-3-
Drilling Completed ?̂
Well Const. Completed
Development Completed
Elev., T.O.C.
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Sample Description
(USCS), CRN Size, Color, Shape
texture, tnoistness, etc.
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1 ** .X* 1Total Depth 3"| V Well No. CtO-I'D 1
t Depth to S.S. Refusal jfa'/i" Driller

FIELD OPERATIONS Depth to Competent Bedrock Jp,gf Logged by
AEPORT SWL (Date) 3/fr/f? 2̂ *3' Drilling

^Gvff O'Vffa-S" /£*̂ rA'̂ «̂
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ŷ?

i
v

\.
Q

C

c
C

Monitoring Tube 5?Mjb (̂/C Development Completed ^/f • |
r1 —— E3cv. » Ground Surface 3&7,$.' E]

Sample Description
(USCS), GRN Size, Color, Shape
texture, Jnoistness, etc.

**L f̂0'!l 8 ' '" b-UiJo'ade
-^ A-jM-j bra « f «*. zone, .

— • x] 3 >^ w< j • -./ »

• " i 1 1 \ j _ £ i *
\5 |R ,, s. . -

— 1, , . f ^ 1 . J^ Ml
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' FIELD OPERATI
REPORT

iBPsw/ii
Project No. %&£
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* *•

Tota3 Depth o?g ' Well No.

f FIELD OPERATIC
BEPORT

Depth to S.S. Refusal —— Driller
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I FIELD OPERATI
REPORT

Project No. g*&
, Page __ i
\

X

l!
"&-l -
MM

•1

1

•

•MM.

Ml

f<-
•

^̂""

Mi

!

f

i

1 
Bl
ow
s/
6"

 
1

>

1

»

T

Total Depth /<£ ' o? ̂t "
t>epth to 5.S. Refusal • —

DNS Depth to Competent Bedrock —
SWL (Date) 3/f7/f* JPI.W

Hole Diameter /^-/ntA
-. Monitoring Tube _£".££ ftfĈ
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FIELD OPERATIONS
REPORT

REWAI
.-eject No.
Pace / of

Total Depth 3̂" '/« '
Depth to S.S. Refusal
Depth to Competent Bedrock
SWL (Date)_____________
Screened Interval
Hole Diameter __________
Monitoring Tube 3 ' .rt) pi/
Elcv. f Ground Surface

Well No. __________________
Driller £***&<**: *Z<+*7i~ gr**dx
togged by QftiL. iJg^4 S-rsT
Drilling
Drilling Completed
Well Const. Completed /̂
Development

I
E3ev., T.O.C.



ZIELD OPERATIONS
REPORT

REWAI
'reject No.

of

Total Depth .53" v
Depth to S.S. Refusal ...3<f*i '
Depth to Competent Bedrock 35 '
SWL (Date)_________________
Screened Interval V6 ' - $•<•!' f ''t. "
Hole Diameter 3. g gj^ "_____
Monitoring Tube £- XP PI/C-
Elcv. / Ground Surface ______

Well No. ________
Driller .gWjÔ
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Drilling Began /—£
Drilling Completed /
Well Const. Completed
Development Completed
E3ev., T.O.C. ___ ' "
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Î̂ M

Gr

00

^̂

Other
Notes

;li',

S5U

Graphic

4-'

t
Vl

8
O

';l

£ C

~-

r̂

^

ZH

— .

i

c.h

—

—

...

—

—

—

—

;«
—

i

•
i



\ , _ _, I/ i
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Ĵcii~ttr̂ *̂  o-y>L "T̂ Jo'spo'tAtc 'irt spcfts.
— rirtk»*fx ̂ ucurTHtik̂  **̂ irtcfcjt &̂ c%c*̂ ^ '** o vXui ^

"vJl'rt fQL̂ [f"S •
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^ f *W,—ŷ  f t/*. ^,d r^^r ^

"" <f' -̂ 2tf̂  -**H*«T "**" ' * * -

•— •*

— :

— •

C

** ,

57"'

S

40°

•5**

5fcrt̂
ft*>

i*
Jo*

Sd

»t«*

*«̂

fl

Gr

— - —

%&*£

t

R3

Other
Notes

gS)KC~t ~ ->
- Z—

"™ J»i«̂ « ??*'* %

"" fftr*0TT7t >

f?s-f*j*~>{L ̂ "̂c.
a&~tse*~>

" ' ̂'̂'̂

* tfW y*/*̂

ttfo'rf'i'***

•TffcCe Quiffy,
~ J0*<*f.

00^63

Graphic

4-'

'""

-1

•-̂ —

v=̂ -=-£̂ ,

-L̂ d-

— ̂ N«

"". ^
3 U

U
tft

if11
o ̂

0 '

;S£

. ('

x ^

C.

l!\

«̂ »

i

—

•V

—

—

—

—

—



1-

f
! *
Pa

""

l 3

w*
••

••»

mt

•MM

JL
M

i

I**

. 0.

•ste-

rn

FEV
ojec
ce
SBM

1

Total Depth *.?£"
D&pth to S.S. Refusal —

ELD OPERATIONS Depth to Competent Bedrock —
REPORT

'M
t Ho. 5?feOc

/

E
B.a

O

of _j

Rw
oY
tr
y 

In
/ f

t 
1

I'o• z
||
w

SWL (Date)
Screened Interval 3$ 'i55* '
Hole Diameter /o " /p

j. Monitoring Tube P" /D /̂ i/c.
^ — Elcv. , Ground Surface

Sanple Description
(USCS), CRN Size, Color, Shape
texture, moistness, etc.

fl

»t*«ttl*f

i»

———

•̂

^̂

MH>.

..

•̂1

•>

•̂̂

Well No. f£j * V ̂ T
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3J

Vci
hov̂ . c*crterat Ho-SCfotip
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4- - tW lorcn-c ĉ jartt/-ffelc/spar p̂ cJs. Rock
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^pgLfotspQLr prCSfAt.. Rô fc oopgQrs /ii^th/o _̂
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APPENDIX 2

Chemical Results

2.1 Air Quality Samples

2.1.1 Round 1
2.1.2 Round 2
2.1.3 Round 3

2.2 Soil Samples

2.3 Sediment Samples

2.4 Surface Water Samples

2.5 Groundwater Samples

2.5.1 Round 1
2.5.2 Round 2

2.6 Oil Specific Gravity Analysis
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•̂ î k'

I®

^F***-»^^f;lt*»P».Otir»Fiti'J

£ g
ii i2 IE &
g K gg ee

b^Au, w-JfM—-— £y^O



2.1 Air Quality Sample Results

2.1.2 Round 2
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2.1 Air Quality Sample Results

2*1.3 Round 3
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2.2 Soil Sample Results
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2.4 Surface Water Sample Results
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^.*i5lci^'**1"*v'ai^"*" ""~̂ .'̂ "̂ ."̂ "'̂ '̂ ~cî i'>*̂ "̂ ."*1'c3. "«3.- "̂ - "̂  ̂ - "̂ •̂ "̂ •'>'"%*"̂ '***̂ ''1*''11̂ "̂ "̂ ~*-̂ i

CMfMCMArtdrMCMCMCMCMCMCMCM^CMCMCMCMCMnilCMnCMOoScMKtMOdCMO^ CM K CM CM O^

^0-^^^»^^^Od»^^^^^d.^oi^^.^oS^C^^Q^ = ̂ dC.3OCOQ^^^ ̂  ̂  CO

c*>

~ § 2 S S «S S _sc ̂  (^ ̂ i i S ^ d "• 5 BE K S O a. a. CM
d CJ

-
e. i -w M_> i 3Six>«>«Ma^a.^^^w.a.:cM^(_>c.i.i.E;K^^cj><»^*o-waeaEC..BLu^a=«=...e^
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CO <l

-— •_.. ro r— ,eSSis;

tf> 40 to •« wo «« *o — to ••— 10

v —" to to wo •— to to to — to »~ 10 —

!.

-̂

<-iCMCMCMCM CM CM o ^ «^ :

©



£u(g^^ui9£DUX£B£aiat£ie<£=9^=>.3S^=3a=3S^^:5a5 . .
=>.3S^=3a=3S^^:5a5aAS^S^ 93993939393939393

CJ> CO —— •» d U. CM CM to -»» V UJ CM UJ UJ OOOC9OC3OOOOOOOOOOO
~" to wo wo to to

•O S CM — r*.

>SsS=J-.=S:.a;-&.3:-3=>=3Sr=SS:S>=>S»^SaSS3S 3939.3999393393333
;«—•"» J> u. CM CM to CT> LU fj- LU LU ooooooo<-»**oooooooo

m.i_j_o_jw_.jf--. — ,._j...j.—>—j-9o*r<— CMo^o—itO-soso -o-r r > M d c 3 d e _ 5 d C M ' r a d d O " £S *"* ~™ ™ *"" M " S sJ

. , . . . . -
^S=>=l^^ = =SSdS;SS=>S.S 939333339933939 39
4___. CM, CM to o» ̂  uj **•. uj LU ooooooo^^^ooooooooo
<K ̂  —— —— 1̂ tO rfl »O lO >̂ lO »O ̂ 1 lO if*

e tiR It ro CM 9- S to ̂  ̂  25 CM!T ^
eo CM

<5» co — *-r O u. CM CM to ^
CM ME O *** —— ——

—— •— CS fv. O ^ O It .-J ,J —f -«J —> ̂- ——t M ^ t O T tE «iidSSc.adCM i
.o !!

^ 9 O 4
.iS « CN*

—— CO «*J

g
yo

-C3

i
cj
C3
»

to to >o to wo wo to *o to «o «o

ggg£g&g<r~*C". ££&£££
^S CD S ̂  S SI OD "~ —— ED S ̂  S CD S3

« £uj uj *— uj ... e-

d ̂  o — _j g g:
iSS^ — CM — CMtn:s0—J

1 CM (Mj CM CM CM CM CM CM. CM Ki



—
•

»-» tn *o \ft »o i_r» to to »o »/•» crt

S Irf^ggtfgtftftfMairig

Wl WO WO UO MO W*> WO WO

~
Cft r̂

3 3 3 9 9 9 3 S 3 3 S 5 3 3 3 S 999939 9

LU UJ 3C M

* J UJ .J Z I—! •* * •— LU— .5" m ~ 1= *^J -_i K
^ uj uj S K!' S^ S . -S S ^uj**• zf sz Si ui M u y j L o - = - L * j > - * — ^ J L U > - «i*j * * £ E uj 11 ZzZ^-^^^a:*— •— U J * B V O@3£s S S OT ti " A TUJUJi*;**—JdSI^**toOBC •-- i— S K <ci M S _i S o *- S -aK. LO _> uj S ^

UJLUB.. i— •— :-g:
* = a%Kii
* UJ UJ CSoe =» ea —• '
SDS DC C3c=> d a:

^.5^:'fc;*^S.S^'"-Sfe __ ̂ EB ̂  ——— i..-^K. ̂ E. . ̂  to cj s *^ S ̂  d & ̂  ̂  ?^ ̂  ̂  t-J ̂  r-1

W-StjjS-Uj^u-isjjtTjia: i ̂  a: _j *— uj uj t-yttac^^^«c?ea— iw^J^& _ _ _ _ _
§t^*™^_Tf^^^ P̂SZJSE l3:-K«*;»£5= ̂  ̂  S 3: = » o ffi _> •—

SSI01X&. "^^ . ̂  ——_ _ _. c; s BES s uj ̂  s s^ •« as co ac i i n uj S uj Is K K •— t_a tj-^ s«.. ̂ — .^CMCM i T^iEs — . . _ . — —
t/1 ̂  O

CV-CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMrM



3333 9 S" 3 9" 3~ 3 9 3 9* 9 3* B 3' 3 3 & S3 3" 3* 3 3 3~ 9* 9 S S3 S3 3 9 9* S3 3" 3* 5" 3 3*

933333

03 U- »• CM

39333.3 9339339999 3993EP33

CMScMCMCMCMCMCMOwSc>JCMCM S ̂ ^CMCMCMCMtMCMCMSoScMCMCM€»^CMOCMaCM'

5§ C/l •» CO II~& c; :z ::S rv.<ft &

CM ScMCM*MCMCMCMCMCMCMc3cMCM*M K ^CMCNIrMCMCMCMO^ScMCMCMOC9 CM OCMOCiitACMCMGo O— — — — — — — — — ^.

— — & « a. oecn » fc ea LW —
°-3. <=.§

w S —- B ees -- — m. tjuj 1C ̂ _- W ^ °-
S * 5^ % £ S ^ gj ̂

k b > u o « WK^ ^ S « tt ^ ^ ^ § tr>«* s .j to 25 uj. . E S^ 3 uj £ ̂  £ _j ±i ̂  £ p S
^^^ w •— s i **-> « _2 S £3

UJ d ^ d
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t/> to »O to tO —• —* —— ..« 1O •• —— •• tf> "O »O -~ »O *O tO —— CO ̂  tO «"@^^@..(..@...O£3. ... . . •
^oso-^e°s^oee>eooe • • • _ o o^

UJI 1^ ' S
uj >- af

np)^— ̂

• CM CM «M CM CM CO



P^ ̂  9> «

i S ~"K co CD

S. a. O. &

££:£:£: £ ft

©

&
^ -..• CO; co co — —CM a d d • *

05 cn co » O » Q °
co -«o

i* CP O • O
tn co as o ̂  ^

g £ S: & & &
CM CM CO ^

OD V> Co OD

@- e. a. e. g. -,;;E a. n. £ S flh

O ~ ~ O

a a a &
SKK 2
52j -
d o ̂ E

sl . AR300536
> 1^1 d ̂  ̂  1= d ̂

S CM fl Co *O ^— «M CM CM en



m

CM C—

trt CM

s- & &•e. a. a.

flR300537- —

(_> CO CO f̂1 M> (̂ ^ «aCM oi co co co -r^ csi CM CM co



it

111 1 11
to to r*.ss-.
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2.5 Groundwater Sample Results

2.5.1 Round 1

BR30
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* ^_,_,_,_, ŵ-.-.-.-.-.-.-.-,w_.-.
= > : = = ^>393933>933£333>3333'a

cn to — s. wo o wo CM ̂ cneacM^_ ^Ouo-cn^ujujcu^ ^eocoeocntoenencnencoeoencoiotococn
" • • -

CM co CM wo eo •̂  ^
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2.6 Oil Specific Gravity Analysis
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• WATER/WASTEWATER M I * ATOMICABSO"TION

• SoiLa/Souos 1 1 1 • GASCHROMATOGRARHY

'I• AIR/GASEE - '."J t I 1 • WET CHEMISTRY
LU right
Services, Inc..

Customer # W65OO Page 1
ATTN: Mr. Jeffrey Thompson
R. E. Wright Associates Inc.
3240 Schoolhouse Road
Middlfttown PA 17057 Lab Sample # : 3941-1

April 14, 1988

LAB ANALYSIS REPORT

Job Name : Havertown/PADER Customer PQ4. :
J Job Number s 86021-002-001 Date Sampled : 04/11/8S
1 Location s R-2, Contaminated Oil Date Received : O4/12/88

Sample State : Solid Waste Date Completed : 04/12/88
i Collector s JST & JNW Discard Date s 05/12/88

- DETECTION
TEST/PARAMETER LIMIT RESULT UNITS

Specific Gravity 0.897

N.D. - Not Detected

Respectfully Submitted,
^-UIRIGHT LAB SERVICES

l̂3u/\
Ian Milnes
Laboratory Manager

3U! DoQLUood Lsne middlstouun, Ps. IHOSH ['I'll] SH4 -5541





APPENDIX 3

Special Analytical Services Request
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U.S. tnvirofttaenia! protection
HWI Sample Management Office

; P.O. Box 818, Alexandria, VA
PHONE: (703) 557-2490 or FTS

"Agency
22313
557-2490

ana numuei i

KtCEIVED
SPECIAL ANALYTICAL SERVICES Gi ? 7937

Regional Request

Regional Transralttal Telephone Request

A. EPA Region and Client; III Walter Lee

B. Regional Representative; Colleen K. Hailing

C. Telephone Number: (301 ) 224-2740 or FTS 922-3752

D. Date of Request:____7/7/87______________

E. Site Name: Havertown. PA

Please provide below a description of your request for Special Analytical Services
under the Contract Laboratory Program. In order to most effeciently obtain
laboratory capability for your request, please address the following considerations,
1f applicable. Incomplete or erroneous Information may result in delay 1n
the processing of your request. Please continue response on additional
sheets, or attach suupplementary Information as needed.

1. General description of analytical service requested:

Task la. Analysis for total tetra thru octa chlorinated dibenzo-p-dioxins a
dibenzofurans and confirmation of 2,3,7,8-substituted tetra
thru hepta isomers (when initial "total" TE value is greater
than 1 ppb). Detection limit 1.0 ppb by 16 hour soxhlet extraction.

b. Computation of total 2,3,7,8-TCDD equivalents (TE) as specified
in the attached excerpt from the Department of Health and Human
Services Memorandum.

Task 2. Confirmation of 2,3,7,8-substituted tetra thru hepta dioxins
and furans 1s required if the total 2,3,7,8-TCDD equivalent
(calculated as Indicated) exceeds 1.0 ppb.

2. Definition and number of work units Involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

2 Batches:
20 low concentration soil samples.
13 low concentration sediment.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund



4. Estimated date(s) of collection: 7/13/87 - 7/24/87

5. Estimated date(s) and method of shipment: By Federal Express (or ss soon
as SAS awarded).

6. Approximate number of days results required after lab receipt of samples:

30 days ___________________________________________

7. Analytical protocol required (attach copy 1f other than a protocol currently
used In this program):

NOTE: Samples are likely to be oily. Notify Region If small sample size
1s recommended.
For soils, soxhlet extraction as per RCRA 8280 (fly ash matrix) method. Use
all standards specified in Appendix I. Analyze and quantify compounds as
per RCRA 8280 or Region VII 11/85 protocol* Minor and major deviations
must be discussed with Region III prior to bid award. Use cleanup options
(see list 1n Appendix I) to meet percent recovery of surrogates (see
Appendix I) and requested detection limits (see Table I). Actual methods
and cleanup options used MUST be stated 1n the narrative. All standards
must be within 15 percent of theoretical ion ratios for a valid
sample analysis.
For sediment, centrifuge to remove water and dry with sodium sulfate as
necessary. Proceed as above for soils.

8. Special technical Instructions (1f outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

1) MUST monitor for masses of the FURAN Interferents-the chlorinated
diphenyl ethers.

2) Quantltation and standards are listed in Appendix I.
3) Identification of 2,3,7,8-substituted dioxln homologs based on 2 column

confirmation (DB-5 and SP2330 or SP2331) using relative retention time
(RRT) to labeled Internal standard.

4) Monitor the M-COC1 Ions for additional confidence in Identification.
5) Quantitate using the current daily response factor (average before and

after samples).
6) Analyze Retention Time Marker Solution once per case (at a minimum).

9. Analytical results required (1f known, specify format for data sheets, QA/QC
reports, Chain-of -Custody documentation, etc.). If not completed, format of
results will be left to program discretion.

*
See Appendix II for deliverables.
Report results on dry weight basis.
Supply all worksheets used to summarize data and verify ion ratios for
samples and standards.

10. Other (use additional sheets or attach supplementary Information, as needed):

1) a) If only task 1 1s required (TEF < 1 ppb), then report results as
2,3,7,8-TCDD, other TCDD, 2,3.7,8-TCDF. other TCDF and total penta thru
octa-CDD and -CDF.

b) If task 12 is completed, report results as: "2,3,7,8-substituted -CDD
and CDF and "other11 CDD and CDF for each homo! 03, Oft̂ R M?Kf thru octa)-
NOTE: The sum of the "2,3,7,8-substituted11 andT*fit̂ vfcSu* "total11.

2) Report all furans which meet identification criteria whether -a
diphenylether interference Is suspected or not. Note than an Interference
Is possible on the data report sheet.



3) Report all data which falls any acceptance criteria on a
separate form labelled "Rejected". Label each result as to
the reason(s) for rejection. If more than one apply,
list them all.

4) Calculate and report method efficiency of all internal standards
based on 13c-1,2,3,4-TCDD.

11. Name of sampling/shipping contact: John Ward______________

Phone: (717) 944-5501

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management Office.

12. Data Requirements
Precision Desired

Parameter Detection Limit (+ or Concentration)

See Tables I & III

13. QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)
All surrogates listed Every sample________ >60% and <140% recovery

in Appendix I

Matrix spike 1 per batch* per matrix >60S and <140% recovery

In-house duplicate 1 per batch* per matrix See %RPD limits page 2
of Appendix I

Method b l a n k 1 per extraction batch/ <0.1 ppb 2,3,7,8-TCDD
______________ per matrix________ or estimated maximum (as

defined in IFB)
*Batch * 24 samples of
same matrix.

14. Action Required 1f Limits are Exceeded

Re-extraction and/or re-analysis 1f any Internal standard not measured with
signal-to-noise ratio >10:1.
Re-eAraction of associated samples 1f results of blind audit sample(s)
are outside EPA 99% acceptance limits.
Surrogate re-extract1on/reanalys1s requirements are specified 1n Appendix I,

15. Request reviewed by: Diana Pickens

Date: 7/7/87
w .

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please contact your Regional
representative at the Sample Management Office.

3R300595



APPENDIX I 7/6/87 Revision

HDTE: A".", deviations from the following requirements must be verbally
accepted by the Regional contact and documented in the data package.

ANALYTICAL STANDARDS REQUIRED: - -

- 13c 2,3,7,8-TCDD (internal standard for TCDD)
- 13c 2,3,7,8-TCDF (Internal standard for TCDF)
- 37m 2,3,7,8-TCDD
- All native 2,3,7,8-substituted Isomers for tetra-octa dioxins and furans.
-* 13c 2,3,7,8-substituted PCDD internal standard
- 13c 2,3,7,8-substituted HXCDD M
—13c 2,3,7,8-substituted HpCDD " "
- Two additional surrogate compounds (one CDF required) to be determined by lab

based on availability of standard.
- Retention time marker solutions to verify proper acquisition of first and

last Isomers for each homolog. See Table II (from Region VII 11/85
protocol) for list of specific Isomers required.

* 13c 1,2,3,4-TCDD (recovery standard)

INSTRUMENT CALIBRATION MINIMAL REQUIREMENTS:

1) All compounds based on three point calibration curve with all response
factors within 30% of the average RF.

2) Validation of the current Instrument response by obtaining RF within 20%
of the previously obtained average RF before analysis proceeds each day and
at the end of each day OR every 12 hours—whichever is more frequent.

3) Validation of column resolution before sample analysis proceeds and at the
end of each day OR every 12 hours—whichever 1s more frequent when
2,3,7,8-TCDD analysis on 2nd column (Task 2) 1s required.

SURROGATE ACCURACY LIMITS

Surrogate Acceptable Limits
37C1 2,3,7,8-TCDD 60-140%
Other surrogates 60-140%

ACTION REQUIRED IF ACCURACY LIMITS ARE EXCEEDED:

1) Check spike: solution concentration, preparation, technique and calculations;
2) Relnject extract;
3) Do additional cleanup;
4) Call Region III (Pat Krantz or other designated contact) If problem

persists after actions 2 and 3 completed.

CLEANUP OPTIONS AVAILABLE

-1. Region VII Options A, B, C. '
2. EPA IFB Methods
3. HPLC (limited to 2,3,7,8-TCDD) See Item 13 above.
4. Charcoal (Carbopack C or PX-21).

AR300596



DELIVERABLES REQUIRED FOR HRGC/LRKS DIOXIN/FURAN ANALYSIS

1. SAMPLE PREPARATION AND METHOD DOCUMENTATION

A. "Cookbook" style step-by-step method Including Instrument/conditions,
type and source of reagents.

B. Analyst bench record describing dilutions, weighings and any unusual
occurrences during prep, extraction or clean up.

C. Calculations and method used In determination of percent solids (where
applicable).

II. DIOXIN/FURAN QUANTITATION AND IDENTIFICATION DOCUMENTATION

A. Identification of CDDs and CDFs to be established according to Table III.

B. Provide estimated detection limits for all analytes not reported as
positive, adhering to the following suggested requirements for adaption
of procedures from the IFB for 2,3,7,8-TCDD:

'• NOISE LEVEL: It 1s preferrable to average the noise level using
peak height as opposed to peak area. Peak area may be used only
if a representative average area can be chosen with Integration
endpoints approximately as many scans wide as the peak width of
the nearest Internal standard (measured at 25% of Its peak height).

2. PEAKS SLIGHTLY OUTSIDE CRITERIA: Whenever peaks above 2.5 times
noise level for both Ions maximize simultaneously, and Ion ratios
are outside •*•!$% of theoretical, but within +25% of theoretical,
any and all Interferences of this type withlnT the retention time
window must be summed together for Inclusion 1n the reported
detection limit.

3. MULTIPLE INTERFERENCES; Whenever one third or more of the retention
time window for identification of a congener class 1s obscurred
or overlapped by peaks above 2.5 times the noise level for both
Ions which maximize simultaneously, but with Ion ratios outside
+15% of theoretical, then the detection limit calculation must
Account for these Interferences (as opposed to being based upon
the noise level of cleaner regions of the chromatogram).

C. Example calculation of sample result(s).

D. Chromatograms to be supplied for each standard, blank, sample, and QC
sample in the order specified in Section IV., paragraph C.

£. List of exact Ion masses monitored for each Isomer/class, current and
historical response factors and relative retention times for positive ID.^

F. TICs for all samples and QC (including blanks).

G. Document any altered calculations due to the presence of interferences.
(Examples: When the M-t-4 ion of a Ĉ PCDF 1s Interferred by the molecular
ion of a PCDD, quantltatlon Involving the CisPCDF would be based upon the
M+2 ion.)

-AR300597



APPENDIX II page £ or j

QUALITY CONTROL
A. All positive method blank contents labelled on TICs and possible sources

explained.

B. Surrogate accuracy data 1n tabular form; (concentration used, amount
detected and percent accuracy).

C. Date and source of standard used to verify all 1n-house standards used
for quantitation (Include SICs/TICs) where applicable.

D. Daily column chromatography checks SICs and TICs (1»e.» mixture of 5-7
dioxin/furan isomers that elute near 2,3,7,8).

E. Detection limit calculations.

F. Results of internally prepared spiked samples, duplicates, Including SICs
and TICs. NOTE: One matrix spike and duplicate required for soils and
one MS and dup. for water samples.

IV. ORDER OF DELIVERABLE*

General comment: Use EPA Identification on all report sheets and chromatograms.

A. Case Narrative - include summary of problems, 11st of samples reported in
package and any cha1n-of-custody information.

B. QC Summary:
Form B-l
Summary Form for other surrogates 1n Format similar to Form B-l.

C. Sample Data Grouped BY SAMPLE 1n ascending order (based on EPA identifi-
cation number). NOTE: Reagent blanks precede samples.

1. Summary of Sample Results
2. Raw data for analysis on DB-5 column

Order with suggested Ions.
Simultaneous display of SICs:
a) TCDD m/z 322, 328, 332, 334
b) TCDD m/z 257, 320, 322, 332, 334
c) PeCDD m/z 356, 358, 368, 370
d) HxCDD m/z 390, 392, 402, 404
e>v HpCDD m/z 424, 426, 436, 438
f) OCDD m/z 458, 460, 470, 472
g) TCDF m/z 304, 306, 316, 318, 374, or 376
h) PeCDF ra/z 340, 342, 352, 354, 408, or 410
1) HxCDF m/z 374, 376, 386, 388, 444 or 446
j) HpCDF m/z 408, 410, 420, 422, 478 or 480
k) OCDF m/z 442, 444, 454, 456 512

NOTE: Include 1n-house worksheets which show ion ratios for all peaks
or note ratios on SICs. Integrated area and peak height must be
supplied for all peaks 2.5 times above background. If this infor-
mation 1s not printed on SICs, then supply a computer-generated
list Immediately behind the relevant SIC.

ftR300598



3. Raw data for analysis on SP-2331 column, order as above.
NOTE: Include 1n-house worksheets which show 1on ratios for all
peaks or note ratios on SICs. Integrated area and peak height must
be supplied for all peaks 2.5 times above background. If this
information is not printed on SICs, then supply a computer-generated
list Immediately behind the relevant SIC.

D. Standards Raw Data Group BY INSTRUMENT

1. For DB-5 column:

a) Initial Calibration
Include worksheets which show Ion ratios for all standards.

b) Continuing Calibration (in order of chronology)
Include % difference calculation and worksheet which show
1on ratios for all standards.

2, For SP2331 column: For those samples requiring confirmation of
2,3,7,8-substituted Isomers:

a) Initial Calibration (for those sample sets which require work
as per IFB):

1) Form B-2
2) Raw Data

b) Continuing Calibration (in order of chronology)

1) Form B-3
2} Raw Data

E. Other Relevant Information

1. Percent moisture calculations

2. Run log
3. Notes from analyst notebooks

4. Extraction log

5. Ai\j( other Information requested as SAS deliverable



EXCERPT FROM HEALTH AKD HUMAN IERY1CES MEMORANDUM: FROCEDURES

FOR CALCULATION OF TOTAL »,*»?,I-TCDD TOXICITY EQUIVALENTS (TE).

•Tot*] 2,3,7,1-TCDD equivalents* are ctlcuI*te<J by multiplying the todtvidutl CDD
and CDF concentration* by their respective TCDD equivalency factor* and summing
as follows: *>:

O- S"-**** x Total PeCDDs
0.04 Ox Total HxCDD*
e.100 x Total FeCDF*

HrCDFt
0.001 x Total HpCDFs .,
1.000 X ?,3,7fi-TCDD«r"
A.010 x Kon-2,3,7J-TCDDs
0.001 x l,2,M.6,7vl-HpCDD
0.00001 x Non-2t$,7tl*HpCDD
0.100 x 2,3,7,8-TCDF

* 0.001 x Kon~2.3,7,8-TCDFs

Total 2f3,7t8-TCDD tori city equivalents

If the TE is greater than 1.0 ppb, then analysis for 2,3,7,t-*ut»tituted turners or. the
confirmation column is automatically required.

AR300



TAB'E I

DETECTION LIMITS FOR CDDs AND CDFs

Total TCDDs £ 0.1 ppb
Total PeCDDs £ 0.5 ppb

Total tUCDDs £ 2.5 ppb
Total HpCDDs £ 100.0 ppb

Total TCDFs £ 1.0 ppb

Total PeCDFs £ 1.0 ppb
Total HxCDFs £ 10.0 ppb
Total HpCDFs £ 100.0 ppb

TABLE II

HOHOLOGUE ON A DB-5 COLUMN

PCDO - Positional Isomer
Early Etutef

1.3.6,8

1.2.4.7.8 .

1,2.3.4.6,8

1,2.3.4,6.7,8
•p"

Late Eluter

1,2.8.9

1.2.3.B.9

1.2.3,4.6,7

1.2,3.4,6,7,9

12346789

NO. Of
Chlorines

4

5

6

7

8

PCDF • Positional Isomer
Early tluter

1.3.6.8

1,3.4,6.8

1.2,3.4.6.8

1.2,3,4.6.7.8

Late Eluter

1.2,8.9

1,2.3.8.9

1.2.3.4,8,9

1,2.3,4.7.8,9
f

12346769

AR30060I



Date: 7/10/86

TABLE III

CRITERIA FOR IDENTIFICATION OF CDDs AND CDFs

for a gas chromatographlc peak to be Identified as a CDD or CDF, 1t must wet
these criteria:
1. The signal to noise (S/N) ratio for all Monitored Ions Must be greater

than 2.5.
2. The monitored Ions must Maximize within three scans of each other.

3. The ratio of the Intensities of the two largest Ions In the molecular
1on Isotope cluster oust be within 15% of the theoretical value.

4. For non-2,3,7,8-1somers, the RT must be between the RTs of the earliest
end latest eluting confounds of that group, as verified by retention
time marker solutions.

. For 2,3,7,8-substituted Isomers, the RRT must be within 0.06 of the RRT
of an authentic standard run on the same day. Chromatogrtphic separation
of 2»3,798-isomers from their closest elutlng Isomers should be documented,
1f possible.

ftR3D06



Table IV
Suggested Abbreviation end BC/MS QuantUttion Ions

for Polychlor1nated-D1benzod1oxins (PCDD)
Compound Abbreviation Quantltatlon Ions Quantltatlon Ions

A and 8 (m/z) for C end D (m/z) for
analyte labeled Internal standard

Tetr«chloro-DD

Pent«chloro-DD

Hexachloro-DD

Heptachloro-DD

Octachloro-DD

TCOD

PeCDD

HxCDD

HpCDD

OCDD

A
B

A
B

A
B

A
B

A
B

319.8965
321.8936

355.8546
357.8516

389.8155
391.8127

423.7766
425.7737

457.7377
459.7347

C
0

c
0

c
D

C
D

C
D

331.9368
333.9339

367.8949
369.8919

401.8559
403.8530

435.8169
437.8140

469.7780
471.7750



Teble V
Suggested Abbreviation and SC/KS Quantltatlon Ions

for Polychlorlnated-Dlbenzofurans (PCDf)
Cô ound Abbreviation Quantltatlon Ions Qvant1t*t1on Ions

A and 6 (m/z) for C and D (m/z) for 13C12
analyte labeled Internal standard

Tetrachloro-DF

Pentachloro-DF

Hexechloro-DF

Heptechloro-DF

Octachloro-DF

TCOF

PeCDF

HxCDF

MpCDF

OCOF

A
B

A
B

A
B

A
B

A"
B

303.9016
305.B967

339.8597
341.8567

•

373.8207
375.8178 •

407.7817
409.7788

441.7428
443.7398

C
0

C
D

C
0

C
D

C
D

315.9419
317.9390

351.9000
353.8970

385.8610
387.8581

419.7831
421.8191

453.7831
455.7801
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U.S. Environmental Protection Agency
HWI Sample Management Office
P.O. Box 818, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SAS Number

SPECIAL ANALYTICAL SERVICES
Regional Request 4fc

Regional Transmittal Telephone Request

A. EPA Region and~C1ient: III Walter Lee

B. Regional Representative: Colleen K. Walling

C. Telephone Number: (301 ) 224-2740 or FTS 922-3752

D. Date of Request:____7/7/87______________

E. Site Name: ____Havertown, PA

Please provide below a description of your request for Special Analytical Services
under the Contract Laboratory Program. In order to most effeciently obtain
laboratory capability for your request, please address the following considerations,
if applicable. Incomplete or erroneous Information may result 1n delay 1n
the processing of your request. Please continue response on additional

1 sheets, or attach suupplementary Information as needed.

1. General description of analytical service requested:
r

I Task la. Analysis for total tetra thru octa chlorinated dibenzo-p-dioxins
dibenzofurans and confirmation of 2,3,7,8-substituted tetra

. ' thru hepta Isomers (when Initial "total11 TE value is greater
* than 1 ppb). Detection limit low pptr for water samples.

b. Computation of total 2,3,7,8-TCDD equivalents (TE) as specified
j In the attached excerpt from the Department of Health and Human

Services Memorandum.
Task 2. Confirmation of 2,3,7,8-substituted tetra thru hepta dioxins

and furans 1s required if the total 2,3,7,8-TCDD equivalent
v (calculated as Indicated) exceeds 1.0 ppb.

2. Definition and_ number of work units Involved (specify whether whole samples
or fractions; whether organlcs or Inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

13 groundwater and 11 surface water samples.
* * Detection limit must be as low as possible based on 1 liter sample size for

l * . groundwater. Solids and/or oil may prohibit 1 liter sample for surface water.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund
U5



4, Estimated date(s) of collection;, 7/13/87 - 7/24/87
5. Estimated date(s) and method of shipment; By Federal Express (or as soon

as SAS awarded).

6. Approximate number of days results required after lab receipt of samples:

30 days ___ _______________________________________

7. Analytical protocol required (attach copy 1f other than a protocol currently
used in this program):

NOTE: Samples may contain oil or solids. Notify Region 1f extraction
of 1 liter is not suitable.
For water extract as per RCRA 8280 (water matrix) method. Use
all standards specified 1n Appendix I. Analyze and quantify compounds as
per RCRA 8280 or Region VII 11/85 protocol. Minor and major deviations
must be discussed with Region III prior to bid award. Use cleanup options
(see list in Appendix I) to meet percent recovery of surrogates (see
Appendix I) and requested detection limits (see Table 1). Actual methods
and cleanup options used MUST be stated in the narrative. All standards
must be within 15 percent of theoretical 1on ratios for a valid
sample analysis.
For sediment, centrifuge to remove water and dry with sodium sulfate as
necessary. Proceed asd above for soils.

8. Special technical instructions (1f outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

1) MUST monitor for masses of the FURAN interferents-the chlorinated
diphenylethers.

2) Quantitation and standards are listed in Appendix I.
3) Identification of 2,3,7,8-substituted dioxin homologs based on 2 column

confirmation (DB-5 and SP2330 or SP2331) using relative retention time
(RRT) to labeled Internal standard.

4) Monitor the M-COC1 Ions for additional confidence 1n Identification.
5) Quantltate using the current daily response factor (average before and

after samples).
6) Analyze Retention Time Marker Solution once per case (at a minimum).

9. Analytical results required (1f known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.). If not completed, format of

will be left to program discretion.

See Appendix II for deliverables.
Report results on dry weight basis.
Supply all worksheets used to summarize data and verify 1on ratios for
samples and standards. *

10. Other (use additional sheets or attach supplementary Information, as needed):

1) a) If only task 1 1s required (TEF < 1 ppb), then report results as
2,3,7,8-TCDD, other TCDD, 2,3,7,8-TCDF, other TCDF and total penta thru
octa-CDD and -CDF.

b) If task 12 1s completed, report results as: "2,3,7,8-substituted -CDD
and CDF and "other" CDD and CDF for ea$$$3QkQTr4op (tetra thru octa).
NOTE: The sum of the "2,3,7,8-substitutedlV anâ dtftfer'1 1s the "total".

2) Report all furans which meet Identification criteria whether a
diphenylether Interference 1s suspected or not. Note than an Interference
is possible on the data report sheet.



3} Report all data which fails any acceptance criteria on a
• separate form labelled "Rejected1*. Label each result as to
the reason(s) for rejection. If more than one apply,
list them all.

4) Calculate and report method efficiency of all Internal standards
based on 13c-l,2,3,4-TCDD.

11. Name of sampling/shipping contact: John Ward______________

Phone: (717) 944-5501_

Please return this request to the Siample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management Office.

12. Data Requirements
Precision Desired

Parameter Detection Limit (+ or Concentration)

See Tables I & III

13. QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)
All surrogates listed Every sample________ >60% and <140% recovery

1n Appendix I

Matrix spike 1 per batch* per matrix >60% and <14D% recovery

In-house duplicate 1 per batch* per matrix See %RPD limits page 2
of Appendix I

Method b l a n k 1 per extraction batch/ <0.1 ppb 2,3,7,8-TCDD
______________ per matrix________ or estimated maximum (as
————————————— defined In 1FB)

*Batch « 24 samples of
same matrix.

14. Action Required If Limits are Exceeded

Re-extraction and/or re-analysis 1f any internal standard not measured with
s1gnal-to-noise ratio >10:1.
Re-e*tract1on of associated samples if results of blind audit sample(s)
are outside EPA 99% acceptance limits.
Surrogate re-extraction/reanalysis requirements are specified 1n Appendix I.

15. Request reviewed by: Diana Pickens

Date: 7/7/87

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please contact your Regional
representative at the Sample Management Office.



APPENDIX 1 7/6/87 Revision
MOTE: All deviations from the following requirements must be verbally

accepted by the Regional contact end documented In the data package.

ANALYTICAL STANDARDS REQUIRED:

2,3,7.8-TCDD (Internal standard for TCDD)
13r 2,3,7.8-TCDF (Internal standard for TCDF)
37n 2,3,7,8-TCDD
All native 2,3,7,8-substituted Isomers for tetra-octa dloxlns and furans.
13r 2,3,7,8-substituted PCDD Internal standard
13r 2,3,7 »8-subst1tuted HXCDD • "
13C 2,3,7.8-substUuted HpCDD " "
Two additional surrogate compounds (one CDF required) to be determined by lab
based on availability of standard.

* Retention time marker solutions to verify proper acquisition of first and
last Isomers for each homolog. See Table H (from Region VII 11/85
protocol) for list of specific 1 sowers required.

1.2. 3,4 -TCDD (recovery standard)

INSTRUMENT CALIBRATION MINIMAL REQUIREMENTS:

1) All compounds based on three point calibration curve with all response
factors within 30% of the average RF.

2) Validation of the current Instrument response by obtaining RF within 20%
of the previously obtained average RF before analysis proceeds each day and
at the end of each day OR every 12 hours— whichever Is more frequent.

3) Validation of column resolution before sample analysis proceeds and at the
end of each day OR every 12 hours-* whichever 1s more frequent when
2,3,7,8-TCDD analysis on 2nd column (Task 2) Is required.

SURROGATE ACCURACY LIMITS

Surrogate Acceptable Limits
37C1 2,3,7,8-TCDD 60-140%
Other surrogates 60-140%
ACTION REQUIRED IF ACCURACY LIMITS ARE EXCEEDED:

1) Check {.pike: solution concentration, preparation, technique and calculations;
2) Reinject extract;
3) Do additional cleanup;
4) Call Region III (Pat Krantz or other designated contact) 1f problem

persists after actions 2 and 3 completed.

-CLEANUP OPTIONS AVAILABLE

1. Region VII Options A. B, C.
2. EPA IFB Methods
3. HPLC (limited to 2,3,7,8-TCDD) See Item 13 above.
4. Charcoal (Carbopack C or PX-21).

AR30QSQ8



*rr
DELIVERABLES REQUIRED FOR HRGC/LRKS DIOXIN/FURAN ANALYSIS

U SAMPLE PREPARATION AND METHOD DOCUMENTATION

A. "Cookbook" style step-by-step method Including Instrument/conditions,
type and source of reagents.

B. Analyst bench record describing dilutions, weighings and any unusual
occurrences during prep, extraction or clean up.

C. Calculations and method used In determination of percent solids (where
applicable).

I H. DIOXIN/FURAN QUAKTITATION AND IDENTIFICATION DOCUMENTATION

A. Identification of CDDs and CDFs to be established according to Table 111
! B. Provide estimated detection limits for all analytes not reported as

positive, adhering to the following suggested requirements for adaption
of procedures from the IFB for 2,3,7,8-TCDD:

1* liOISE LEVEL; It 1s preferrable to average the noise level using
peak height as opposed to peak area. Peak area may be used only
If a representative average area can be chosen with Integration
endpoints approximately as many scans wide as the peak width of
the nearest internal standard (measured at 25% of Us peak height).

| 2. PEAKS SLIGHTLY OUTSIDE CRITERIA: Whenever peaks above 2.5 times
1 noise level for both Ions maximize simultaneously, and 1on ratios

are outside +15% of theoretical. but within +25% of theoretical,
\ any and all Interferences of this type wUhlTTthe retention time
i window must be summed together for Inclusion 1n the reported

detection limit.

j 3. MULTIPLE INTERFERENCES: Whenever one third or more of the retention
time window for Identification of a congener class 1s obscurred

. or overlapped by peaks above 2*5 times the noise level for both
! Ions which maximize simultaneously, but with Ion ratios outside
* +15% of theoretical, then the detection limit calculation must

Tccount for these Interferences (as opposed to being based upon
j the noise level of cleaner regions of the chromatogram).
i

C. E*pnp1e calculation of sample result(s).
I
1 D. Chromatograms to be supplied for each standard, blank, sample, and QC

sample In the order specified 1n Section IV.. paragraph C.

1

» >.
V-
* '• F. TICs for all samples and QC (Including blanks).

G. Document any altered calculations due to the presence of Interferences.
(Examples: When the M+4 1on of a Ĉ PCDF Is Interferred by the molecular
1on of a PCDD, quantltatlon Involving the CjjPCDF would be based upon the
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APPENDIX II Page 2 of 3
QUALITY CONTROL

A. All positive method blank contents labelled on TICs and possible sources
explained.

B. Surrogate accuracy data 1n tabular form; (concentration used, amount
detected and percent accuracy).

C. Date and source of standard used to verify all In-house standards used
for quantltatlon (Include SICs/TICs) where applicable.

D. Daily column chromatography checks SICs end TICs (I.e.. mixture of 5-7
dioxin/furan Isomers that elute near 2,3,7,8).

E. Detection limit calculations.

F. Results of Internally prepared spiked samples, duplicates, Including SICs
end TICs. NOTE: One matrix spike and duplicate required for soils and
one MS and dup. for water samples.

IV. ORDER OF DELIVERABLES

General comment; Use EPA Identification on all report sheets and chromatograms.
A. Case Narrative - Include summary of problems, 11st of samples reported In

package and any chain-of-custody Information.

B. QC Sunrnary:
Form B-l
Summary Form for other surrogates 1n Format similar to Form B-l.

C. Sample Data Grouped BY SAMPLE In ascending order (based on EPA Identifi-
cation number). NOTE: Reagent blanks precede samples.
1. Summary of Sample Results
2. Raw data for analysis on DB-5 column

Order with suggested Ions.
Simultaneous display of SICs:
a) TCDD m/z 322, 328, 332, 334
b) TCDD m/z 257. 320, 322, 332, 334
c)V PeCDD m/z 356, 358, 368. 370
d) HxCDD m/z 390, 392, 402, 404
e) HpCDD m/Z 424. 426, 436. 438
f) OCDD m/z 458, 460, 470, 472
g) tCDF m/z 304, 306. 316, 318, 374, or 376
h) PeCDF m/z 340, 342, 352, 354, 408, or 410
1) HxCDF m/z 374, 376, 386, 388, 444 or 446 '
J) HpCDF m/z 408, 410, 420. 422. 478 or 480
k) OCDF m/z 442, 444, 454. 456 512

NOTE: Include In-house worksheets which show 1on ratios for all peaks
o*» note ratios on SICs. Integrated area and peak height must be
supplied for all peaks 2.5 times above background. If this Infor-
mation Is not printed on SICs. then supply a
11st Immediately behind the relevant SIC.



APPENDIX II Page 3 of 3
3. Raw data for analysis on SP-2331 col win, order as above.

NOTE: Include In-house worksheets which show Ion ratios for all
peaks or note ratios on SICs. Integrated area and peak height must
be supplied for ill peaks 2.5 times above background. If this
Information Is not printed on SICs, then supply a computer-generated
11st Immediately behind the relevant SIC.

D. Standards Raw Data Group BY INSTRUMENT

1. For DB-5 column:

a) Initial Calibration
Include worksheets which show Ion ratios for all standards.

2. For SP2331 column: For those samples requiring confirmation of
2,3,7,8-substituted Isomers:

t) Initial Calibration (for those sample sets which require work
as per IFB):

1) Form B-2
2) Raw Data

b) Continuing Calibration (In order of chronology)

1) Form B-3
2) Raw Data

E. Other Relevant Information
1. Percent moisture calculations
2. Run log
3. Notes from analyst notebooks
4. Extraction log
S. Any other Information requested as SAS deliverable

AR3006Ii



TABLE I

DETECTION LIMITS FOR CODs AND CDFs

Total TCDD* <. lO.l ppb <• * f t
Total MCDDs «.
Tot«l HxCDDs <. tVppb * • *> •*"

Total HpCDDs £ 100 A ppb < ft>°
Tot»l TCDFs '

Total PeCDFs < 1.0 tob „
<OO

Total HuCDFs^ IfO.O J'

Total HpCDFs <. K)0.0 ppl

TABLE II

PCDD AND PCDF CONGENERS FoT DEFINING THE 6C WINDOWS FOR EACH
MONOLOGUE ON A OB-5 COLUMN

PCDD • Positional Isomer
tar1> Eluter

1.3.6.B

1.2,4.7.8

1.2.3.4.6,8

..2.M.6.7.8

Late Eluter

1,2,8.9

1.2.3.8,9

1.2.3.4.6.7

1.2.3.4.6,7.9

12S46789

No. Of
Chlorines

4

5

6

7

8

PCDF - Positional Isomer
Early flutef

1.3.6,8

1.3.4,6.8

1.2.3.4.6,8

1.2,3,4,6,7,8
*

Late Eluter

1.2.8.9

1.2.3.8.9

1.2,3.4.8,9

1.2,3,4.7,8,9

12346789

AR300612



Date: 7/10/86

TABLE III

CRITERIA FOR IDENTIFICATION OF CDDs AND CDFs

For a gas chromatographlc peak to be Identified as a CDD or CDF, U Mist wet
these criteria:
1. The signal to noise (S/N) ratio for all monitored ions must be greater

than 2.5.

2. The monitored ions oust maximize within three scans of each other.
3. The ratio of the intensities of the two largest Ions 1n the molecular

1on isotope cluster must be within 15% of the theoretical value.

4. For non-2»3,7,8-1si6merst the RT must be between the RTs of the earliest
and latest eluting compounds of that group, as verified by retention
time marker solutions.

5. For 2,3,7,8-substituted isomers, the RRT must be within 0.06 of the RRT
of an authentic standard run on the same day. Chromatographlc separation
of 2.3,7»8-isomers from their closest eluting Isomers should be documented,
if possible.



Table IV
Suggested Abbreviation end GC/MS Quantltatlon Ions

for Polychlorinated-Dibenzodioxins (PCDD)

Compound Abbreviation Quantltatlon Ions Quantltatlon Ions
A and B (m/z) for C end D (m/z) for "C12

analyte labeled Internal standard

Tetra chloro-DD

Pentach1oro-DD

Kexachloro-DD

Heptachloro-DD

Octachloro-DD

TCDD

PeCDD

HxCDD

Hp CDD

OCDD

A
8

A
B

A
B

A
B

A
B

319.8965
321.8936

355.8546
357.8516

389.8156
391.8127

423.7766
425.7737

457.7377
459.7347

C
D

C
D

C
D

C
D

C
D

331.9368
333.9339

367.8949
369.8919

401.8559
403.8530

435.8169
437.8140

469.7780
471.7750

AB3006II*
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Teble V
Suggested Abbreviation and GC/HS Quantltatlon Ions

for PolychloMnated-Dibenzofurans (PCDF)
Cô ound Abbreviation Qumtitetion Ions Quant it it 1 on Ions _

C end D (m/z) for "C12
labeled Internal standard

Tetrachloro-DF TCDF A 303.9016 C 315.9419
B 305.B987 D 317.9390

Penttchloro-DF PeCDF A 339.8597 C 351.9000
B 341.8567 0 353.8970

*
Htxachloro-OF HxCDF A 373.8207 C 385.8610

B 375.8176 D 387.8581

Heptachloro-DF HpCDF A 407.7817 C 419.7831
B 409.7788 D 421.8191

Octachloro-DF OCDF A" 441.7428 C 453.7831
B 443.7398 D 455.7801
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